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INOACHUTEJIBHASA 3AIINCKA

ITpu pa3paboTke nporpaMmsbl 0 OHOJIOTUU TEOPETHUECKYIO OCHOBY Ul ONpENENEeHUs MOAX0I0B K (POPMUPOBAHUIO COAEPIKAHUS Y4eOHOTrO
npenmMera «buosorus» cocraBwin: KoHientyaibHbie nojgoxkeHuss ®I'OC COO o B3anMo00yCIIOBICHHOCTH 1LIETICH, COepIKaHus, pe3yIbTaTOB
o0yueHMsI U TpeOOBaHUH K YPOBHIO IOATOTOBKHU BBIITYCKHHKOB, IT0JIOKEHUS 00 OOIIMX LENAX ¥ NPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHUCTEMBI cpeiHero obuiero oopazoBanus B Poccuiickoii dexepannu, a Takxke MONIOKEHUS 0 crenupuke 6HoI0ruu, e€ 3Ha4eHUuH B
NO3HAHUU KUBOM NpHUPOJbl U OOECIEYEeHUH CYLIECTBOBaHMs yesloBeueckoro ooduiectBa. CorliacHO Ha3BaHHBIM IOJIOKEHUSAM, OIpEesICHbI
OCHOBHBIE (DYHKITUH ITPOrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

IIporpamma o 6uonoruu 1aét npeacTaBieHUe O LEesX, 00 001Iel cTpaTerun 00y4eHus, BOCIMTAHUS U Pa3BUTHA 00yUaroIUXCsl CPeCTBAMU
yuebHOoTo0 npenMeTa «buonorus», onpeaenseT 00s13aTeaIbHOe IPEeAMETHOE COJepKAHNE, €0 CTPYKTYPY, pacipeeseHue 1o pa3ienaM U TeMam,
PEKOMEHYeMYIO IOCJIEI0BATENIbHOCTh M3YUEHHUs] Y4eOHOro marepuaiga ¢ yu4€TOM MEXIIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JOrMKH
00pa30BaTeNLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJIarOIINXCS.

B nporpamme 1o 61070ruu Takke yUUTBHIBAIOTCS TPEOOBaHMS K IJIAHUPYEMBIM JINYHOCTHBIM, METANIPEIMETHBIM U IIPEIMETHBIM pe3yjibTaTaM
oOyueHHss B ()OPMHPOBAHUM OCHOBHBIX BHIOB y4eOHO-ITO3HABATEIBHON AEATEIBHOCTH/Y4EOHBIX ACHCTBHI OOYYAIOUIMXCS O OCBOCHHIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHuUs.

B nporpamme mo 6uonoruu (10—11 xiaccel, 6a30BbIi ypOBEHB) peain30BaH MPHUHIUI TPEEMCTBEHHOCTH B M3YYEHUHU OMOJIOTHH, Onaromaps
4yeMy B Hel MpOCMaTpUBACTCS HANPABIEHHOCTh HA pa3BUTHE 3HAHHM, CBSI3aHHBIX ¢ (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
[IEHHOCTHBIX OPUEHTAIMI JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHS, IPEICTABICHUNA O 3A0POBOM 00pa3e JKM3HU U OEpeKHBIM OTHOIICHHEM K
OKpy»Karomiel npupoaHoil cpene. [loaromy Hapsay ¢ u3ydeHueM OOLIEOMOIOTHYECKUX TEOPUil, a TaKKe 3HAHUNH O CTPOEHUU JKUBBIX CUCTEM
Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HUX IPOLIECCOB B MpOTrpamMMe MO OHOJOTHHM YAEIEHO BHHUMAaHHUE HCIOJIb30BAHUIO
NOJYYEHHBIX 3HAHUHN B TOBCEHEBHOW JKM3HU JUISl PEIICHUs NMPHUKJIAIHBIX 3a/1a4, B TOM YHCiIe: MPOPUIAKTUKU HAC/IEACTBEHHBIX 3a001eBaHui
YyeJI0BeKa, MEAUKO-TeHETUUECKOT0 KOHCYJIbTUPOBaHUs, 000CHOBAHHUS SKOJIOIMUYECKHU L1€71eco00pa3HOro MOBEIECHUS B OKPYXKaIOLIel mpupoHon
cpelle, aHaJIn3a BIMSHUS X03iCTBEHHOM AEATEIbHOCTH YEJIOBEKA HA COCTOSIHUE IPUPOJHBIX M HCKYCCTBEHHBIX IKOCUCTEM. Y CUIICHHE BHUMAHUS
K IIPUKJIaJHOW HANpaBIEHHOCTH yueOHOoro npeamera «bruoaorus» npoauKTOBaHO HEOOXOAUMOCTBIO 00ECTIEYeHHS! YCIIOBUH [Tl pellieHUs! OAHOM
U3 aKTyaJlbHBIX 3aJ]au IIKOJBHOTO OMOJIOTMYECKOro oOpa3oBaHMs, KOTopas MpeamnosiaraeT (popMHpOBaHHE Y OOYUYaIOMIMXCS CHOCOOHOCTH
aJaNTHPOBAThCS K U3MEHEHHSIM IMHAMUYHO PAa3BUBAIOLIETOCS] COBPEMEHHOI'O MHUpa.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHUS 3aHMMaeT BakHoe MecTo. OHa obecrieunBaeT (OPMHPOBAHHE y OOYYAIOLIMXCS
NpEJICTaBICHU O HAyYHOW KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM Mpupoje, e€ OTINYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3allii M 3BOJIOIMH, CO3AAET YCIOBUS JUIS: TMO3HAHUS 3aKOHOB KUBOW NMPHPOJIL, (popMupoBaHUS (YHKIHOHAJIBHONH I'PaMOTHOCTH,
HABBIKOB 37I0POBOI0 U 06€30M1acHOr0 00pasa KU3HHU, SKOJIOTHYECKOTO MBIIIJIEHHUS, IEHHOCTHOI'O OTHOIICHHUS K KUBOM MPUPOJE U YETIOBEKY.

Bosbioe 3HadeHne OHMONIOTHS MMEET TaKKe Ui PELICHHs BOCHUTATENbHBIX W Pa3BUBAIOIIMX 33734 CpPeAHEro ooiiero oOpa3oBaHMs,
couuanuzauuu odyyarouuxcs. M3yuenue Ononorun obecreunBaeT ycnoBus A GOPMUPOBAHMS UHTEIUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
UH(POPMALIMOHHBIX HABBIKOB, 3CTETMUYECKON KYJIBTYpPbI, COCOOCTBYET MHTETpalUu OMOJOTMUYECKHX 3HAHWN C MPEACTABICHUSMHU U3 APYTHX
y4eOHBIX MPEAMETOB, B YaCTHOCTH, PU3UKU, XUMUU U reorpadun. HazBaHHbIe 110JI0KEHUS O MTpeIHa3HauYeHUH yueOHoro npeamera «buomorus»
COCTaBHJIM OCHOBY JIJIS OTIPE/IETICHNUS TTOIX0/I0B K OTOOPY M CTPYKTYPUPOBAHHIO €0 COJIEpKaHUs, IPEJICTABIEHHOT0 B IPOrpaMMe Mo OUOJIOTHH.
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Otb6op conepxkanus ydeOHoro mpenmera «buosjorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C TO3MIMI KyIbTypOCOOOPa3HOTO MOIXOia, B
COOTBETCTBUU C KOTOPBIM 00yYaronuecs A0KHbI OCBOUTH 3HAHUS U YMEHUS, 3HAUUMbIe 11 GOPMUPOBAHUS OOIIEH KyJIbTYpHbI, ONPEACISIONINE
aJICKBATHOE TIOBE/ICHUE YEJIOBEKa B OKPYXKAIOIICH MPUPOIHON cpejie, BOCTpEOOBaHHBIC B IOBCETHEBHOM KU3HU U MPAKTUICCKON ACSITETBHOCTH.
Oco0oe MecTo B 3TOH cucTeMe 3HaHUN 3aHUMAIOT AJIEMEHTHI COJIEPKaHUs, KOTOPBIE CIIY>KaT OCHOBOM AJisi (POPMUPOBAHUS MPEICTABICHUHN O
COBPEMEHHOU €CTeCTBEHHO-HAYYHON KapTUHE MUPA U IIEHHOCTHBIX OPUEHTAIUSAX JIHYHOCTH, CIIOCOOCTBYIOIINUX TYMaHHU3AIUN OUOJIOTHYECKOTO
o0OpazoBaHwUs.

CrpykTypHupoBaHHE COIECpPKaHUS y4eOHOTO MaTepualia B MporpamMme Mo OMOJIOTHH OCYIIECTBICHO C YIETOM MPUOPUTETHOTO 3HAYCHHUSI SHAHUN
00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KUBOM MPUPOIBI, O €€ YPOBHEBOI OpraHU3alliy U HBOJIIOLIMU. B COOTBETCTBUHU C 3TUM B CTPYKTYpE y4EOHOT O
npenMeTra «bruoNIoTHs» BBIJCIICHBI CIEIYIOIINE COJEpKaTeIbHBIC THHUH: «BbHOOTHs Kak Hayka. MeToapl HAy9HOTO MO3HaHus», «KieTtka kak
Ounonoruueckas cucremay, «Opranusm Kak Ouojoruueckas cucreMay, «CucremMa 1 MHOrooOpasue OpraHudeckoro Mupay, « IBOJIOLHUS KUBOM
MPHUPOJBIY, «DKOCHUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH).

Lenp wu3yuenuss ydeOHOoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJaJieHHE OOYYAIOIIMMHUCSA 3HAHUSIMH O CTPYKTYPHO-
(YHKIIMOHATHLHOW OPTaHU3AIMH KUBBIX CHCTEM PAa3HOTO paHTa U MPUOOPETECHUE YMEHHH UCIIOJIL30BATh 3T 3HAHUS JIJISl TPAMOTHBIX JICHCTBUIA B
OTHOIIEHUH O00OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTikenue 1enu nu3ydeHus yueOHoro npeamera «buosnorusy» Ha 6a30BOM ypoBHE 00€CTIEUNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOEHHE OOYYaIOIIMMUCS CHUCTEMbl 3HAHMHA O OHOJOTMYECKHX TEOpHUAX, YUCHMSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTe3aX, MpaBHIIaX,
CITy’KaIluX OCHOBOH JJisi (JOPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHPA, O METOJIaX HAYYHOTO IMO3HAHUS, CTPOCHHH,
MHOT000pa3ui U OCOOEHHOCTSAX >KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHHU3aIMU, BBIJAIOIINXCS OTKPHITHUSIX U COBPEMEHHBIX UCCIIEIOBAHUSX B
OHoJIoruy;

(dbopMupoBaHHEe y 00YJarOIIMXCS TTO3HABATENBHBIX, HHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHAIM3a JaHHBIX O MYTIX
pa3BHUTHS B OMOJIOTHU HAYYHBIX B3TJISIOB, UJICH H MOJIXO0JIOB K U3YUCHHUIO KUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3aIlnu;

CTaHOBJIEHHE y oOyuarommuxcs o0mell KynbTypbl, (QYyHKIHMOHAIBHON TPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHATH W OIEHUBATh SBICHUS
OKPYKAIOIIET0 MHUpPa )KUBOHW TPUPOJII HA OCHOBAHUY 3HAHUH U OTIBITA, IOJIYICHHBIX MTPH U3yICHUH OUOJIOTHH;

dbopMupoBaHue y O0ydarolmuxcss YMEHUN WILTIOCTPUPOBATh 3HAUYCHHWE OMOJOTHYECKHX 3HAHUU B MPAKTUYECKOW NESTEIHLHOCTH YelOBeKa,
Pa3BUTHH COBPEMEHHBIX MEJIUIIMHCKIX TEXHOJIOTHIA U arpoOHOTEXHOJIOTHH;

BOCIIUTAHHE YOESKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEJIOBEKOM JKHUBOW MPHUPOABI, HEOOXOTUMOCTH OEpEeKHOrO OTHOUICHHS K HEM,
COOJTFOZICHHSI STUIECKIX HOPM TIPH TTPOBEICHUHN OMOJIOTHYECKUX HCCIICIOBAHUN;

OCO3HAaHHE IIEHHOCTU OWOJOTHMYECKUX 3HAHUN M7 TOBBIIICHHUS YPOBHS OKOJOTMUYECKOH KyIbTyphl, g (OPMHpPOBAHUS HAYIHOTO
MHUPOBO33PEHUS;

MIPUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUI B TIOBCETHEBHOM JKU3HM IS OIEHKHU MOCIEICTBUN CBOCH ACSITENFHOCTH MO OTHOIICHHUIO K
OKPY’KaIoIIeH cpesie, COOCTBEHHOMY 37I0pPOBbI0, 000CHOBAHHE M COOMIOICHUE MEP MPOPUIAKTUKY 3a00JICBaHMIA.

B cucreme cpennero obmiero oopasoBanus «buonorus», uzydyaemasi Ha 6a30BOM YpOBHE, SIBISETCS 00sS3aTeIbHBIM YYEOHBIM IMPEIMETOM,
BXOJISAIINM B COCTaB MPEAMETHON 001acTh «ECcTeCTBEHHO-HAYUHBIC TTPSIMETHIY.
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Jiis u3ydenus 6uonoruu Ha 6a30BOM YpOBHE CpeqHero obmiero oopazoBanus orBoauTcs 68 gacos: B 10 kimacce — 34 gaca (1 wac B Heeno), B
11 kmacce — 34 gaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA
10 KJIACC
Tema 1. Bnosnorus kak Hayka.
buonorus kxak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMHM, TEXHUYECKUMHU U JPYTMMHM €CTECTBEHHBIMM HaykaMu, (uiocoduei, 3TUKOMH,
ACTETUKON U mpaBoM. Poib Guosoruu B OpMHUPOBAHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucreMa OMOJIOTHYECKUX HaYK.

MerTo/pl TIO3HAHHMS KHUBOW MPUPOIBI (HAOIIOICHHE, SIKCIIEPUMEHT, OMTUCAHUE, U3MEPCHNUE, KiIacCU(BHKAIINS, MOICIMPOBAHHE, CTATUCTHYCCKAS
00paboTKa JaHHBIX).

JdeMmoHcTpamum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW PUPOJIBI».

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

[IpakTuueckas pabota Ne 1. «/crnonap30BaHUE pa3TUYHBIX METOI0B IIPU U3YUYEHUU OHOJIOTHYECKHX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cucteMbl (OMOCUCTEMBI) KaK MpeaIMeT u3ydeHus: 6uoiaoruu. OTianune )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBL.

CpoiicTBa OMocHucTeM W WX pa3HOOOpasWe. YPOBHU OpraHU3alUd OMOCHCTEM: MOJICKYJISPHBIN, KJICTOYHBINA, TKAHEBBIM, OPraHW3MEHHBIH,
MOMYJSIIIMOHHO-BUIOBOM, YKOCHCTEMHBIH (OMOre01eHOTHYECKU), OMOC(EepHBIi.

JdemoHcTpaumnu:

Tabmuie! u cxeMbl: «OCHOBHBIC IPU3HAKH JKU3HU», «YPOBHU OPTaHU3AINH KUBOUM MPUPOIBI».

Ob6opynoBanue: moaens mosekyinsl JJTHK.

Tema 3. XumMHu4ecKHil COCTaB U CTPOCHHE KJIECTKH.

XUMHYECKUH COCTaB KJIETKU. XUMHUECKHUE AJIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JeMEHThI. Bojia 1 MUHEpallbHbIE BEIIECTBA.

OyHKIMK BOJBI U MHHEPAIBHBIX BEleCTB B KieTke. [loanepxkanue ocMoTHYecKoro 6anaHca.

benku. CoctaB u cTpoeHue 6enkoB. AMUHOKHCIOTH — MOHOMEpPHI OenkoB. He3ameHnMble U 3aMEHUMbIE AMUHOKUCIOTHI. AMUHOKHCIOTHBIN
cocTaB. YPOBHH CTPYKTYpbI OEIKOBOM MOJIEKYJbI (IEPBUYHAS, BTOPUYHAs, TPETHUUHAS U YETBEPTHUHAs CTPYKTYpa). XUMHUUYECKHE CBOMCTBA
6enkoB. buonornueckue GyHKIIMN OEIKOB.

depMeHTHI — Ononorudeckue katanuzatopsl. CTpoeHue hepMeHTa: ak TUBHBIN IIEHTP, cyOcTpaTHas ceruduaHocTh. KopepmenTsl. ButamuHsbI.
Otnuuust GepMEHTOB OT HEOPTAHUYECKUX KaTalu3aTOPOB.

VYrneBoabl: MOHOCaxapuabl (TIOKO3a, pudo3a U Me30Kcuprbdo3a), aucaxapuisl (caxaposa, JJaKTo3a) U MoymMcaxapuasl (Kpaxmal, TIMKOTEH,
HesToa03a). buonornueckue GyHKIIMN YIieBOI0B.

JIunuapsl: Tpuriuuepuabl, pochonunuasl, crepouasl. 'uapodunsHo-ruapodobHbie cBolicTBa. bronornueckue pynkunu aunuaos. CpaBHeHHE
YIJI€BOJIOB, OEIKOB U JTUMUAOB KaK HCTOYHUKOB SHEPTUU.
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Hyxneunossie kucnotel: JJHK u PHK. Hykneotunsl — MmoHOMepbI HyKiIenHOBBIX KUCIOT. Ctpoenne u ¢pynkuuu JJHK. Ctpoenue u pyHKunu
PHK. Bunst PHK. AT®: ctpoenue u pyHKITUH.

[uTonorus — Hayka o kietke. Kierounas Teopust — mpumep B3auMOACHCTBHS HieH U (DaKTOB B HAYYHOM IO3HAHUH. METO bl H3y4eHUS KISTKH.

Knerka kak nenoctHas xuBas cucrema. OOLue NpU3HAKM KJIETOK: 3aMKHYTas HapykHass MemOpana, mosiekysbsl JIHK kak renernueckuit
amrmapar, cucTemMa CuHTe3a Oelika.

Tunsl knerok: sykapuoTnyeckas U npokapuoTuueckas. OcoOOEHHOCTH CTPOSHMs MPOKapuoTH4ecKol kieTku. Kierounas creHka GakTepHil.
CtpoeHune dyKapuoTHuuecKoil kineTku. OCHOBHBIC OTIMYUS PACTUTEIHHON, )KUBOTHOU U TPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIMKC, UX (GyHKuMHU. [Tna3marudeckas MemOpaHa, e€ cBoicTBa U (PyHKIUH.
[Mutoruasma u e€ opranouabl. OnnomeMmOpanuble opranoussl kinetku: DIIC, anmapar I'ombmxu, mu3ocombl. [1omyaBTOHOMHBIE OpPTaHOMIBI
KJIETKH: MUTOXOHJIPUH, IU1acTHIbL. [IponcxoxieHre MUTOXOHIpUH U mtactu. Buasl miactun. HememOpaHHble OpraHou/ibl KJIETKH: pUOOCOMBI,
KJIETOYHBINA LEHTP, LEHTPUOJIU, PECHUUKH, KI'YTUKUA. DYHKIIUK OpraHOU0B KJIETKU. BrirtoueHus.

Snpo — perynsaTopHslii HeHTp kieTku. CTpoeHue siipa: sfaepHas 000J104Ka, KapUoIla3Ma, XpOMaTHH, APbIILKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. Bap.

Huarpammsl: «PacnipenesieHne XUMAYECKUX 3JIEMEHTOB B HEXKUBOU IIpUpoe», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuuer u cxemsr: «llepuonnyeckas TabnuIa XUMUYECKHX AJIEMEHTOBY», «CTpOoeHHE MOJIEKYNbl BOoabl», «buocunres Oenkay, «CTpoeHune
MoJekyibl Oenka», «Ctpoenue ¢epmenta», «Hyknennossle kuciaotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHue 3ykapuoTHYECKON
KIeTKn», «CTpoeHHe XKUBOTHOM KIEeTKW», «CTpOoeHHE pacTUTENbHON KIeTKu», «CTpoeHue MpOKapuOoTHYECKON KieTku», «CTpoeHue sapa
KIIETKN», «Y TIEeBOIBD, «JIunuabm.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpylOBaHUE ISl NMPOBEACHUS HAOJIOJIEHUH, HW3MEpEHUM, SKCIEPUMEHTOB, MHKpPOIpenapaThl
pPacTUTENBHBIX, KUBOTHBIX U OAKTEpPHATIBHBIX KIETOK.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JIaGoparophas pabota Ne 1. «/3yyeHne KaTaIMTHUYECKOM aKTUBHOCTH (DEPMEHTOB (Ha MPUMEpe aMUIIa3bl MU KaTajiasbl)».

JIaGoparopHas padora Ne 2. «3yueHue cTpoeHus KJIETOK paCTeHHH, )KUBOTHBIX U OaKTEPHil 0JT MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpEnapaTax
Y X OTNMCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTh KJIETKH.

OOmMeH BeliecTB, UK METa00IM3M. ACCUMIWIIIINSA (TTACTUYECKUN 0OMEH) U TUCCUMMWIISILINS (SHEPreTHYeCKUi 0OMEH) — IB€ CTOPOHBI €IMHOTO
nporuecca Merabonusma. Posib 3aKOHOB COXpaHEHHUs BEUIECTB U SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(GHBIN U reTepoTpodHbId. Posib hepMeHTOB B 0OMEHE BEIIECTB U NMPEBPAIIEHUHN SHEPTHH B KIIETKE.

®dotocunte3. CBeToBas u TeMHOBas ¢a3bl PporocuHTe3a. Peaknum porocuuTesa. IdhdextuBHOCTS hoTOCHHTE3a. 3HAUCHHE (HOTOCHHTE3a JIst
KU3HHU Ha 3emiie. Biusinue ycnoBwuii cpepl Ha HOTOCUHTE3 U CIIOCOOBI MOBBIMIEHHSI €r0 MPOJIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHI.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINe OaKTepun. 3HaU€HNUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.
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DOHepreTuyeckuii OOMeH B KileTKe. Paciueruienue BemecTB, BBIACICHUE M aKKyMYJIMPOBAaHHE SHEPIHH B KIIETKE. DTambl SHEPreTUYECKOTO
oOMeHa. ['mukonus. bpoxkenue u ero Buabl. KucnopogHoe oxkucieHue, WM KieToyHoe apixaHue. OkxuciutenbHoe (ochopriinpoBaHUE.
O} PeKTUBHOCTD SHEPTreTHIECKOTO 0OMEHa.

Peakiiun matpuynoro cuatesa. ['enernueckas nandopmanus u JJHK. Peanuzanus renetnyeckoit nadopmaiuu B KJIeTke. [ eHeTUUeCKHui Ko U
ero coiictBa. Tpanckpunuus — MaTpuunbiii cunte3 PHK. Tpancnsauus — 6uocunres Genka. Dtansl Tpancasiuud. KogupoBanue aMUHOKHUCIIOT.
Pons pubocom B OnocuHTEe3€e OemKa.

Hexnerounsie ¢popmbl xu3Hu — BUpYyChl. Victopus otkpeitust BupycoB (/. Y. MBanoBckuii). OcOOEHHOCTH CTPOCHHS W KM3HEHHOTO ITUKIIA
BHUpYycoB. baktepuodaru. bone3snu pacTeHuil, )KKBOTHBIX M YEJIOBEKA, BhI3bIBacMbIe BUpycaMu. Bupyc ummyHoneduiura yenoseka (BUY) —
B0o30ymutens CIIM/]a. ObpaTHas TpaHCKpHUNIHS, peBepTa3a U uHTerpasa. [IpodpunakTika pacnpoCcTpaHeHUs BUPYCHBIX 3a00JIEBaHUH.

JdeMmoHcTpamum:

[optpetsr: H. K. Konwuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpel u cxempl: «Tunel nutanus», «Metabonuzm», «MHUTOXOHIpUSY, «DHEpreTHUEcCKuil oOmeH», «XiopomnacTy, «DoTocunresy,
«Crtpoenue IHK», «Ctpoenne u pyHKunoHupoBanue renay, «Cunres 6enkay, «I enetnaeckuit koay, «Bupyce», «bakrepuodarny, «CtpoeHue
u xu3HeHHbIN 1K Bupyca CIIM/]a, 6akrepuodaray, «Pemnmukamus JJHK».

Ob6opynosanue: monenu-anmnkanuu «Yasoenue JAHK u Tpanckpunuus», «buocuntes Oenka», «CTpoeHHE KIETKU», MOJENb CTPYKTYpPhI
JHK.

Tema 5. PasMHoOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounsnii 1iuki, win >ku3HEeHHBIH nukia kiaetku. MuTtepdasza u murtos. IIponeccsl, mporekaromue B nHTepdasze. Permkanus — peakius
matpuyHoro cunreza JJHK. Crpoenne xpomocoM. XpoMocoOMHBIH Habop — KapuoTul. J(UIIOWIHBIA U TalyIOuIHBI XpPOMOCOMHBIE HaOOPHI.
Xpomarugsl. LluTonorndyeckre OCHOBBI pa3MHOXKEHHS U HHIUBUAYAIBHOIO Pa3BUTHS OPTaHNU3MOB.

Henenue xnetku — Muto3. Craguu mutosa. [Iporeccsl, mpoucxoasimye Ha pa3HbIX CTaAusIX MUTO3a. bruonorudeckuii cMbIci MUTO3a.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

@®opMbl pPa3MHOXKEHUSI OPraHMW3MOB: Oecrojoe U mosioBoe. Buabl Oecnosoro pa3MHOXKEHHS: JEJIEHWE HaJBOE€, MOYKOBaHHE OJHO- M
MHOT'OKJIETOYHBIX, CIOPO0Opa30BaHue, BET€TaTUBHOE pa3MHOKeHHE. MICKyCcCTBEHHOE KJIOHUPOBAaHHE OPTaHU3MOB, €10 3HaYEHHE /ISl CEJIEKIINU.

[TosnoBoe pa3zMHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Cranum meiiosa. IIponeccsl, npoucxoadmue Ha ctaauax meosa. [losenenne xpomocoM B meiiose. Kpoccunrosep. buonornueckuii
CMBICJI ¥ 3Ha4E€HHE Meio3a.

I"ameTorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIE Kene3bl: CEeMEHHUKH U sMyHUKH. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CcriepMaTo30u/, sIMIIeKIeTKa) — criepMaTorete3 1 oBorenes. OCOOEHHOCTH CTPOEHUS SULEKIIETOK U CIIEpMaTO301/I0B.
Omnonorsopenue. IlapreHorenes.

WnnuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (AMOpHOreHe3). JTanbl SMOPHOHAIBHOIO Pa3BUTUS Y MO3BOHOYHBIX
KUBOTHBIX: APOOJIEHUE, TaCTPYJIALMsL, opraHorenes. [loctamOpuonanbHoe pa3sutue. TUITBI TOCTIMOPHOHATIBHOTO PA3BUTHS: IIPSIMOE, HETIPSIMOE
(imunHOYHOE). BriusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuii. OHTOre€He3 IBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHH, CTaJuU Pa3BUTHSL.
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JdemMoHcTpanuu:

Tabmuupel n cxembl: «PoOpMBI pPa3MHOKEHHsS OpPraHU3MOBY», «J/IBOWHOE OIUIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHuily, «BereraTtuBHOe
pa3MHOXKEHUE pacTeHui», «JleneHue kieTku Oakrepuil», «CTpoeHHE NOJOBBIX KIETOK», «CTpOeHHE XpPOMOCOMBI», «KIIeTOUHBIM LUK,
«Permmukanus JJHK», «Muto3», «Meito3y», «lIpamoe u Henpsmoe pa3BuUTHe», «l'aMeToreHe3 y MIICKONUTAIONIMX U 4YejoBekay, «OCHOBHbBIC
CTaJuy OHTOI'CHE3A.

OO6opynoBaHue: MUKPOCKOI, MUKponpenapaTsl «CriepMaTo30usl MIIEKOIMTAIOLIET0», «SHIekneTka Mmiekonurarouero», «Kapuokuses B
KJIETKaX KOpEIIKa JIyKay, MarHUTHas MOJIeTb-anuiukanus «/lenenue kinetkny», moxens JJHK, Mogens MeTadazHoit XpoMOCOMBI.

JlabGopaTropHble U NpaKTHYecKue padoThbl:

JIaGoparopnas padota Ne 3. «HaGmronenne MuTo3a B KJIeTKax KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax.

JIaGoparopHas pabota Ne 4. «/3yueHne CTpOEHHUs MOJIOBBIX KIETOK Ha TOTOBBIX MUKpOIpEnapaTax».

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3aaun reHeTHKH. VicTopus pa3BUTUS FreéHETUKH. PoJIb HIUTOI0OIMK ¥ SMOPUOJIOrMH B CTAHOBIICHUH I'eHeTHKH. Bkiaa poccuiickux u
3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETUKHA. METOABI TeHETUKU (THOPHUIOJIOTHYECKUH, IUTOT€HETUYECKH, MOJICKYISIPHO-TE€HETHUECKUH).
OcHOBHBIE T€HETUYECKHE MTOHATHUSA. [ eHeTUUecKas CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMax CKPELMBaHUN.

3aKOHOMEPHOCTH HacJIeZIOBaHUS IIPU3HAKOB, ycTaHOBIIEHHbIE . MenaeneM. MonoruOpuaHoe ckpenuBaiue. 3akoH eAMHo00pa3ust THOpHUI0B
nepBoro mnokoisieHus. IIpaBuno QOMHMHHMpOBaHMsA. 3aKOH pacIIEIUICHWs IpU3HAKoB. l'mnore3a uuctorel ramer. I[lonmHoe u HemosHOE
JIOMUHUPOBAHUE.

JurnOpusiHoe CKpeuiBaHue. 3aKOH HE3aBUCHMOI'O HACJIEOBAaHUS NMPHU3HAKOB. LlUToreHeTnyeckne OCHOBBI JUTMOPUAHOTO CKPELIUBAHMSL.
AHanuzupyroliee ckpeuiuBanue. Vcnonb3oBaHne aHAIU3UPYIOIIETO CKPEIIMBaHUS 7S ONIpeIeTIeHHsI TeHOTUIIa OCOOH.

CueruieHHoe HaciezoBaHue INpu3HakoB. Pabora T. MopraHa mo cuerieHHOMY HaclieloBaHMIO I'eHOB. HapylieHue cuerieHuss reHoB B
pe3yapTaTe KpOCCUHIOBEpPA.

XpOMOCOMHas TEOPHs HACIEACTBEHHOCTH. [ eHETHYECKHE KapThI.

I'eneruka moma. XpoMOCOMHOE OIpe/eleHHe IMoyia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIE M IeTepOraMeTHbIE OpPraHU3MBI.
HacnenoBanue npu3HakoB, CLEIIEHHBIX € IIOJIOM.

N3menunBoCTh. BHIBI M3MEHUYMBOCTH: HEHACJIEICTBEHHAass W HacieACTBeHHas. Ponp cpeabpl B HEHACIEACTBEHHOW W3MEHUYMBOCTH.
XapakTepucTUKa MOAU(DUKALMOHHOM HM3MEHUMBOCTH. BapualmoHHBIH ps7 W BapualMOHHas KpuBas. Hopma peakuuu mnpu3Haka.
KonnuecTBeHHbIE U KaUECTBEHHBIE PU3HAKY U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKATMOHHON U3MEHUYUBOCTH.

HacnenctBeHHas, wiM TeHOTUIIMYECKas, M3MEHUYMBOCTb. KoMOWHATMBHas W3MEHYMBOCTb. MeiHo3 M MOJOBOHM Mpolecc — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTU. MyTanmoHHass usmMeH4nBOCTh. Kiaccuduxaimss Myranuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIe. YacToTa U
NPUYHHBI MyTaluii. MyTarenHsie (pakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HaclieAcTBeHHOoN n3MeHunBocty H. Y. BaBumosa.

BresaepHas HacIeICTBEHHOCTh U N3MEHYHUBOCTb.

I'enetnka yenoseka. Kapuorumn uyenoBexka. OCHOBHBIE METO/bI I€HETUKU UEJIOBEKA: M€HEAJOTHUYECKUH, OJIM3HEIOBbIM, IIUTOreHEeTHYECKHH,
OMOXMMHYECKHA, MOJIEKYIApHO-TeHeTuuecKuii. COBpeMeHHOE ONpe/IeIeHHe TeHOTHA: TOJIHOT€HOMHOE CEKBEHUPOBAaHNE, TEHOTUITMPOBAHUE, B
ToM uucie c nomompbio [II[P-ananuza. HacnenctBenHble 3a0oneBaHHsI dYeloOBEKa: TE€HHble Oo0Jie3HH, OOJIE3HM C HACIEeICTBEHHON
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NPEpPacoiIOKEHHOCThIO, XPOMOCOMHBIE Oone3nu. Comarndyeckue W reHepatuBHbIe MyTanuu. CTBOJOBbIE KJIETKU. [IpMHIMIBI 370pOBOTO
o0pa3a >KM3HM, JUArHOCTUKHU, NMPO(MUIAKTUKU M JIEYEHUs TeHETUYeCKHX OoJie3Heil. MeauKo-reHeTH4eckoe KOHCYJIbTUPOBAaHHE. 3HAaueHUe
MEIUIUHCKON TEeHETHKH B IPEJOTBPAILLICHUN U JICYEHUHN TeHETUYECKUX 3a00JIeBaHMI YeTIOBEKA.

JdemoHcTpauuu:

[optpets: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecosckuii, H. V. BaBuiios.

Tabnuuel n cxemsl: «MOHOTMOPHIHOE CKPELIMBAHWE M €r0 LIUTOTEHETHYECKas OCHOBa», «3aKOH pACILEIUIEHUS U €ro LUTOI€HETHYeCcKas
OCHOBa», «3aKOH YUCTOTHI ramery», «JuruOpumHoe ckpemmBaHue», «lL{uTomornueckue OCHOBBI JUTHOPUAHOTO CKPEUIMBAHUA», «Meno3y,
«B3anMopnelicTBAE allICNIBHBIX T'€HOB», «l'€HeTHuecKue KapTbl PacTEHMM, JKMBOTHBIX M 4YelloBeKa», «I['eHeTHka mona», «3aKOHOMEPHOCTH
HACJIEI0BaHMs, CIIETITICHHOTO € TIOJIOM», «KapHOTHIIBI YenoBeKa 1 JKUBOTHBIXY, «Buapl m3sMeHunBoCTHY, «MOIupHKAIIMOHHAS N3MEHYUBOCTDY,
«Hacnenosanue pesyc-¢pakropay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHash ©3MEHUYUBOCTh.

Ob6opynoBanue: Moaenu-anmMkauuu «MoHorubpuaHoe ckpemuBanue», «HemnomHoe noMuHHpoOBaHUE», «/{UrMOPUIHOE CKpEIMBAHUEY,
«Ilepexpéct xpoMocoM», MUKPOCKOI U MUKpornpenapat «J{po3o¢puna» (Hopma, MyTauu GopMbl KPbUIbEB U OKPACKHU Telia), repbapuil «I opox
ITIOCEBHOM».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHast pabora Ne 5. «M3ydeHwe pe3ysIbTaTOB MOHOTHOPHIHOTO W JUTUOPHIHOTO CKpEIIMBAHHUS Yy JAPO30(HIIEI Ha TOTOBBIX
MUKpOIIpenaparax».

JIaGoparopnas padota Ne 6. «/3yderHne MOIUPUKAITIOHHON H3MEHYMBOCTH, TOCTPOSHHUE BaPUAITIOHHOTO Psi/ia U BApHALMOHHON KPUBOI».

JIaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y 1po30(uiibl Ha TOTOBBIX MUKpOIpenapaTax.

[IpaxTuueckas padota Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa W TPOIECC. 3apoXKICHUE CeNeKIuu W nomectukanus. Ydyenue H. V. BaBwiioBa o mEHTpax NPOUCXOXKICHUS U
MHOTr000pa3ust KyIbTypHBIX pacTeHul. L{eHTpbl MpOMCXO0XKACHUS TOMAITHUX KUBOTHBIX. COPT, HOPOA, IITaMM.

CoBpeMeHHbIE METOJbl CeleKIMU. MaccoBblii M MHAWBHUIYaJIbHBIM OTOOPHI B CEJEKLIUU pacTeHH M KUBOTHBIX. OIeHKa HKCTepbepa.
bauskoponcTBeHHOE cKpeuiuBaHue — WHOpuAMHI. Yucras nuHug. CkpelMBaHuWe 4YHMCTHIX JHHMH. ['ereposuc, wim rulOpujaHas cuia.
HeponcTtsennoe ckpenuBanue — ayropuauar. Otaanénnas rubpuansanus 1 e€ ycrexu. MIckyccTBeHHbIN MyTareHes U nojly4eHue MoJIuIIon10B.
JlocTrKeHMs CENEKIUN PaCTEHUH, )KUBOTHBIX 1 MUKPOOPTaHNU3MOB.

buorexHonorust kak orpacib Npou3BOACTBa. ['eHHas mHKeHepus. DTanbl co3naHusi pekomOuHanTHON JIHK M TpaHCreHHBIX OpraHu3MOB.
Knerounas wunxeHepus. Knetounsle KynabTypbl. MHUKpPOKIIOHQJIBHOE pa3MHOXKEHHE pacTeHui. KiloHupoBaHHE BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJIOrHYecKue U aTuueckre npoodiemsl. MO — reneTrndecku MOAU(PHUIIMPOBAHHBIE OPIaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabnuue! u cxembl: kapTa «L{eHTpbI MPOUCXOXKICHUS U MHOT000pa3usi KyJIbTYPHBIX pacTeHuil», «Ilopoasl ToMaIHuX KUBOTHBIXY, «CopTa
KYJIbTYPHBIX pacTeHuit», «Otnanénnas rudbpuauszanus», «Padotsr akanemruka M. @. BanoBay, «[lonmumnonaus», «O0BEKTH OMOTEXHOIOTHI,
«Kierounsle KyapTypsl U KIOHUPOBaHUE, «KOHCTpYHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.
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ObopynoBanue: MyJISDKM IJIOZOB M KOPHEIUIONOB JIUKHUX (OPM M KYJIbTYPHBIX COPTOB pacTeHuil, repOapuili «CellbCKOXO03HCTBEHHbIE
pacTeHus.

JlaGopaTopHble U IpPaKTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOJABI M JIOCTHXKEHHS CEJIEeKIUU PACTEHUI M >KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIMIO, IJIEMEHHYIO (epmy,
COPTOUCTIBITATENbHBIN YUaCTOK, B TEIUIMYHOE X035 CTBO, Ta00pAaTOPHIO arpOYHHUBEPCUTETA HITH HAYYHOTO LIEHTPA)».

11 KITIACC

Tema 1. IBoIIOIIUOHHAS OMOJIOTHSI.

[Ipennochuiku BO3HUKHOBEHHS 3BOJIIOIUOHHON TEOPUH. DBOIIOIMOHHAS TEOPHS U €€ MecTo B Ouosioruu. BiausHue sBOMIOIMOHHOM Teopun Ha
pa3BUTHE OMOJIOTUHU U JPYTUX HaYK.

CBugerenbcTBa 3BOIIOIMU. [laneoHToNOrnYeCKre: MOCIe10BaTEIbHOCTh MOSIBJICHUS BUIOB B MAJIEOHTOJIOIMYECKON JIETONUCH, IEPEXOIHBIC
¢dopmbl. broreorpaduueckue: cxoAcTBO U pasnuyne dayH u GIop MaTepUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHe: CXOJACTBA U pazNuyusi 3MOPHOHOB pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTENHbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
AQHAJIOTUYHBIE, PYJUMEHTAPHBIE OpPraHbl, aTaBU3Mbl. MoOJEKyIIpHO-OMOXUMUYECKUE: CXOJCTBO MEXAaHU3MOB HACJIEICTBEHHOCTU U OCHOBHBIX
MeTaboIMUECKUX MyTeHl Yy BCEX OPraHU3MOB.

OpomonionHast teopust Y. Jlapeuna. [Ipeanochiiku BO3SHUKHOBEHHS JapBUHH3MA. JIBMXKYyIME CHIIBI ABOJIONMUA BHIOB 10 JlapBuHY
(M30BITOYHOE PA3MHOXKEHHE MPHU OTPAHUYEHHOCTH PECYpCOB, HeolpeneNéHHas M3MEHUHMBOCTb, OOpb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN
oTOOoD).

Cunrernueckas Teopus Bomonuu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkposomtornus. [Tonynsnus kak eTuHUIA BUIa U 3BOJIOLUY.

JIBmokytiue cuiibl (pakTophl) SBONIOIMH BUAOB B IpUpoie. MyTallmOHHBIN MPoLiecc 1 KOMOWHATHUBHAS M3MEHYUBOCTD. [[OMynsS1IMOHHBIE BOJIHBI
u apeii¢ renoB. M3onauus u murpanus.

EcrecTBeHHbII 0TOOp — HanpaBisomuil pakTop 3BoIOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yibTat 3BoiolMy. [Ipumeps! npucnocoOiaeHuit y opranu3zMoB. ApoMop(}o3bl 1 UIMoaanTaliy.

Bun u BunooOpaszosanue. Kpurepun Buga. OCHOBHbIE (OPMBI BUI000pa30BaHMsL: reorpapuueckoe, IKOJIOrHUECKOe.

Maxkpoaomtonusi. @opmbl 3BoTIOIUE: (UIETHYECKAs], TUBEPTeHTHAs, KOHBEpreHTHas, apajuieapHas. HeoOpaTuMoCTh 3BOTIOIMH.

[IpoucxoxaeHue oT HeCleNUATM3UPOBAHHBIX NpeaKoB. [Iporpeccupyromas cnenuanu3anusa. AJanTUBHAS pagualis.

JdemoHcTpauuu:

IToprpersr: K. JInunnei, K. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. Ceepros.

Tabnuip! u cxembl: «Pa3BUTHE OPTraHUYECKOTO MHUpa Ha 3emiiey, «3apoIbIIIH MO3BOHOYHBIX KHUBOTHBIX)», «APXEOnTepuKCey, «DopMbl O0PHOBI
3a cymiecTBoBaHue», «EcTecTBeHHBI 0TOOpY», «MHOroodpasue cOpToB pacTeHHi», «MHorooOpaszue MOpoja KUBOTHBIX», «llomymsiumy,
«MyTannoHHass K3MEHUYHUBOCThY, «ApomMopdo3sy, «Manoagantamuny, «O0mas nereneparusy, «/[BImKymme cribl dBOTIOIUNY, «KapTra-cxema
mapmipyra myrtemectBus Y. Jlapsuna», «boprba 3a cymectBoBaHue», «lIpucmnocoOneHHOCTs opranu3mMoBy, «l eorpaduueckoe
BUJ1000pa3oBaHuey, « IKOJIOrHYEcKOoe BUA000pa30BaHUE.
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OO6opynoBaHue: KOJJICKIMS HACEKOMBIX C Pa3jIMYHBIMU THIIAMH OKPACKH, HA0Op IJIOJOB M CeMsH, Kojutekuus «l[IpuMepsl 3almTHBIX
MPUCTIOCOOTICHUM Yy JKUBOTHBIX», MoJeib «OCHOBHBIE HANpaBlICHUS 3BOJIOIUNY», 00bEMHas Monenb «CTpoeHHEe TOJOBHOIO MO3ra
[I03BOHOYHBIX».

buoreorpaduueckas kapta Mupa, KoyuieKius «OopMbl COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PacTeHU», Mojienb anmiukanus «llepexkpéct
XPOMOCOMY, BIIaXKHBIE Tpenaparbl «Pa3Butue HacekoMoro», «Pa3Burue nsarymku», Mukporpenapar «posoduna» (Hopma, MyTanuu (HopMsel
KPBUIBEB U OKPACKU TEJa).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHue BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JIaboparopHast pabota Ne 2. «Onucanue mpucrnocoOIEHHOCTH OpraHu3Ma M €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE "KU3HHU Ha 3eMuie.

JloHayuHbl€ MPEACTABICHUS O 3apOXKACHUM XU3HU. HayuHble I'MmoTe3bl BOSHMKHOBEHMSI JKM3HM Ha 3emiie: aOMOreHe3 U MaHCIEepMHUs.
XuMuyeckas 3BONIOIUS. AOMOTEHHBIN CHHTE3 OPraHUYECKHX BEIIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAILHOE MTOATBEPIKICHUE XUMUYECKOU
sBosronu. HadanpHble sTanel 6uonornveckoil ssomonuu. ['unoreza PHK-mupa. @opmupoBanrne MeMOpaHHBIX CTPYKTYP W BO3HHKHOBEHHUE
npoTOoKJIETKH. [lepBble KiIeTKH U UX 3BoMoLUsA. POPMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emsie 1o 3pam u nepuonam. Karapxeit. Apxelickas u mpoteposoiickas 3pbl. [lameosolickas spa u €€ Mepuobl:
KeMOPHIICKUI1, OpIOBUKCKHIA, CHITYPUNCKHA, J€BOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o30iickas 3pa 1 €€ Iepruobl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbI, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTeprucTUKa KJIMMaTa M reojIorndeckux rnpoieccoB. OCHOBHBIE 3Tallbl 3BOJIOIUN PACTUTENLHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y
pacTeHul U KUBOTHBIX. [losiBIeHME, paclBET U BBIMUpPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHU4ecKoro MMpa Kak oTpa)xeHue 3BOIoIH. OCHOBHbIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBonronus 4enoBeka. AHTPOIOJIOTUs Kak HayKa. Pa3BuTHe NpeacTaBiIeHU O MPOUCXOXKACHUN YelloBeKa. MeTo bl N3y4eHHs aHTPOIIOT€HE3a.
CxopncTBa U pa3nnyus yenoBeKa U KUBOTHBIX. CHcTeMaTHUeCKOe MOJI0KEHUE YeIOBeKa.

JBwxyume cuibl ((akrtopsl) aHTpororeHe3a. HacnencrBeHHass M3MEHUMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecTBEHHBI 00pa3 >KU3HH,
M3TOTOBJICHUE OPYAUN TPyAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJIMM U BETBYU IBOJIIOLIMM YEJIOBEKA: aBCTpaJIoNUTekH, UenoBek ymensiil, Yenosek npaMoxoamui, YenoBek HeaHAepTalbCKui,
UYenosek pa3yMHblif. Haxoaku nckomaeMbIX OCTaTKOB, BpeMsl CYHIECTBOBAaHMsI, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOIO MO3ra, 00pas3
KU3HU, OPYIUSL.

Yenoseueckue pachl. OCHOBHBIE OOJbILIKE pachl: eBponeouHas (eBpas3uiickas), Herpo-aBCTpajouiHas (3KBATOpUAIbHASI), MOHIOJIOU IHAS
(a3uarcko-amepukaHckas). UepTbl NPUCHOCOONIEHHOCTH NPEIACTABUTENICH YEIOBEYECKUX pac K YCJIOBUSAM CyLIecTBOBaHMs. EaMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemMoHcTpanum:

[Moptpetsr: @. Pean, JI. Tlactep, A. M. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBuH.
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Tabmuubl u cxembl: «Bo3nukHoBeHue ConHEYHOU cucTeMbl», «Pa3BuTue opraHnuueckoro mupay», «PacturenpHas kineTka», «KuBoTHas
KiieTkay, «[Ipokapuornueckas kinetka», «COBpeMEHHAas CHCTEMa OPraHUYeCKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUSI YEIIOBEKa
U YeJI0BEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTA MAJIEOHTOJIOTHYECKUX HAXOO0K MIPEIKOB COBPEMEHHOTO YelloBeKay, «JpeBHeune moam»,
«/IpeBHue monn», «IlepBbie COBpeMEHHBIE TH0N», «HeT0BEYECKHUE PaCh».

Ob6opynoBanue: myispku «lIporcxoxaenune yenoBekay (OI0CTBI aBCTPAJIONUTEKA, MMTEKAaHTPOIIA, HEaH IepTalblia, KPOMAHbOHIIA), CIICTTKU HITH
M300paKeHHs] KaMEHHBIX OPYAHM NMEepBOOBITHOTO YeloBeKa (KaMHU-YOIIEphl, pyOuia, ckpebia), reoXpoHoornyeckas Tabinia, KOIeKIHs
«DOpMBI COXPAHHOCTH UCKOIIAEMBIX )KUBOTHBIX U PACTCHUI.

JlabGopaTropHble U NpaKTHYecKue padoThbl:

[Ipaktuyeckas padora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PACTECHHUH U )KUBOTHBIX B KOJUIEKIIHSAX).

DKCKypcus «IBOIIOLNSA OPraHHUECKOT0 MUpa Ha 3eMiie» (B €CTeCTBEHHO-HAYYHBIN WM KpaeBeAUeCKU My3eil).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

DKOJIOTHS KaK HayKa. 3a/1aud U pa3/iesibl 3KOJIOTMH. MeTOIbl SKOJIOrMYECKUX UCCIIEeI0BAHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BEeKa.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonorndeckue (akropel. Kiaccuduramms skomorndeckux (akTopoB: aOMOTHYECKHE, OMOTHYECKHME W aHTponoreHHele. JleiicTBue
9KOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbuoTtrueckue (haKTOphl: CBET, TeMIepaTypa, BiaxHOCTb. Dotonepmomusm. IlpucrnocobnaeHns OpraHU3MOB K IEHCTBHIO aOMOTHYECKHX
dakTopoB. buonornyeckue puTMBI.

buotnueckue Qakropel. Buabl OMOTHYECKUX B3aUMOJEWUCTBUN: KOHKYPEHIMS, XHUIHMYECTBO, CHUMOMO3 U ero ¢opmel. [lapazutusm,
KOOIepalusi, MyTyalu3M, KOMMEHCATu3M (KBapTHUPAHCTBO, HaxJICOHWYECTBO). AMEHCAIN3M, HEWTpanu3M. 3HaueHHe OMOTHYECKUX
B3aMMOJICHCTBUI [ CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU NOMyJsAnud. OCHOBHBIE NOKA3aTEIM MOMYJSLIUU: YUCIEHHOCTh, IUNIOTHOCTD, POXKIAEMOCTb, CMEPTHOCTb,
IPUPOCT, MUTpaLus. JnHaMIKa YHCIEHHOCTHU MOMYJISALUN U €€ PeryIsaius.

JdemoncTpanum:

[optpetsl: A. I'ym6onbaT, K. ®@. Pynse, O. ['ekkens.

Tabmuuelr u cxemel: kapta «lIpupoanbie 30HBI 3emin», «Cpeasl OOUTaHHS OpraHu3MoBy», «Dotonepuoansm», «llomymsauuny,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MONYJSLIUN HHPY30pUU-TYeabKn», «[IumeBbie nenmu».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 3. «Mopdonorndeckne 0COOCHHOCTH PaCTECHUH U3 Pa3HBIX MECT OOUTAHUS».

JIaGoparopnas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «[Tofacd€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmiecTBa M IKOJIOTHYECKHE CHCTEMBI.

CooOmiecTBo opranu3smMoB — 6moreHo3. CTpyKTypbl OHMOIIeHO3a: BUAOBas, IPOCTPAHCTBEHHAs, Tpopuueckas (muuieBas). Buabl-1oMUHaHTHI.
Cps131 B OHOIIEHO3E.
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Okonoruyeckue cucremsl (3xocucreMsbl). Ilonstue 00 skocucreme u OuoreoneHose. POYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCUCTEMBI:
MPOIYLEHThI, KOHCYMEHTBI, peylieHThl. KpyroBopoT BeliecTB U MOTOK SHEPTUH B 9KocucTeme. Tpodudeckue (MUIIeBbIe) YPOBHU AIKOCHCTEMBI.
[Tumessle nenu u ceru. OCHOBHBIE MTOKA3aTEIN SKOCUCTEMBI: OMomMacca, IpOAYKIHs. DKOJIOTHYECKUE MUPaMU/Ibl: IPOTYKIUH, YUCIEHHOCTH,
6romaccel. CBOMCTBA IKOCHCTEM: YCTOMYMBOCTh, CAMOPETYJIsALUsA, pa3BuTHe. CyKieccus.

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WJIM HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOINIOT€HHBIE JKOCUCTEMbI. ATPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonoruueckoe M XO034HCTBEHHOE 3HAUYEHUE AarpodKOCUCTEM H
ypOOIKOCHUCTEM.

buopasnoobpasue kak GpakTop ycToiunBocTH 3kocucteM. CoxpaHeHrne OMOJIOrHuecKoro pasHoodpasus Ha 3emiie.

Yuenne B. U. Bepnanckoro o 6uocdepe. ['panunibl, coctaB u cTpykrypa 6mochepsl. Kuboe BemectBo u ero gpynkmuu. OcoOCHHOCTH
O6uocdepsl Kak TI100abHON AKOCHCTEMBI. J[MHaMuUeckoe paBHOBECHE U 00paTHast CBs3b B Orocdepe.

KpyroBopoThI BemecTB U OMOT€OXMMHYECKHE [TUKIIBI AJIEMEHTOB (YTiiepoaa, a3oTa). 30HATbHOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuecTBo B Onocdepe 3emin. AHTpONOreHHbIe H3MeHeHUs B buocdepe. ' modanbHbIe 3K0I0THYecKre MPOOIeMBbl.

CocymiecTBoBaHHE TPUPOJIBI U yesioBedecTBa. CoxpaHenue Onopa3HooOpasus Kak OCHOBa ycToWunuBoCcTH Onocheprl. OCHOBA pariioHaILHOTO
yIpaBiIeHUs MPUPOTHBIMUA PECYPCAMU U UX UCIONIb30BaHue. JlocTHKeHUsl OMOIOTHH U OXpaHa MPUPO/IbIL.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuuer u cxemsl: «llumessie nenny», «brorenos: coctaB u cTpykrypay, «lIpupomasie coobmecTBay, «Llenn nuranusy, « IKomorndeckas
nupamuna», «buocdepa u yenoBek», «IKocHCcTeMa IIMPOKOIHUCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro jeca», «buoreHo3 Bomoémay,
«ArpoueHo3», «I[IpumepHble aHTPONOreHHbIE BO3ICHCTBUS Ha IPUPOAY», «BarkHele NICTOYHUKY 3arpsi3HEHUs BO3/lyXa U TPYHTOBBIX BO,
«[ToyBa — BaxHeimas coctaBisitonas ouocheps», «PakTopsl Aerpaganuu mousy, «llapHukoBbiil 3ddekT», «DakTopbl pajMOaKTUBHOTO
3arpsizHeHust Onochepr», «OOmas crpykrypa Ouocdepni», «PacnpoctpaHeHue xu3HH B Ouocdepe», «O30HOBBIM HKpaH OuOCHEPH,
«Kpyrosopot yriepona B ouochepe», «KpyroBopot azora B Ipupoae».

ObopynoBanue: Mojenb-aniuMKanus «TunudHeie OUOIEHO3BI», repOapuii «PacTuTenbHble coo00IIecTBay, KOUIeKIuu «buoreHos3y,
«Bpenutenu BaXHEHIINX CENbCKOXO3SHCTBEHHBIX KYIbTYp», TepOapuu M KOJUIEKIIMH PACTEHUN W KUBOTHBIX, MPHUHAJIEKAIINE K Pa3HBIM
HKOJIOTMUYECKUM TpymiaM oaHoro Buaa, KpacHas kaura Poccuiickoil @eneparum, n300pa’keHUsI OXpaHsIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOTI'PAMMBI 110 BUOJIOT'MU HA BA30BOM YPOBHE CPE/IHEI'O
OBLIEI'O OBPA3OBAHMUSA

Cornacno ®I'OC COO, ycraHaBIMBalOTCS TPEOOBAHMS K pe3yIbTaTaM OCBOECHUS 00YUaIOUMMHCS IPOTpaMM CPeIHEro o0IIero oopa3oBaHus:
JMYHOCTHBIM, METAIPEJIMETHBIM H ITPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpyKType THYHOCTHBIX pe3y/bTaTOB OCBOEHHUS MpeaMeTa «buonorusy BblieaeHbl CleAYONIME COCTABISIONINE: OCO3HAHNE 00yUYarOIIMMHUCS
POCCUICKON IpakJaHCKOM MAEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEACIEHUIO, HAIMYNE MOTHBALIMM K
00y4eHHI0 OMOJIOTHH, LeJIEHANIPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXJAEHHM JIMYHOCTH Ha OCHOBE KIIIOUEBBIX LEHHOCTEH M MUCTOPHUYECKHX
TPaaULMNA Pa3BUTHS OMOJIOTMYECKOTO 3HAHMSA, TOTOBHOCTh M CIOCOOHOCTH OOYyYaroIMXcs PYKOBOJCTBOBAaThCSI B CBOEH JEATEIbHOCTH
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[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, NPUCYIIMMU CHUCTEME OMOJIOTMYECKOTO O00pa3oBaHMs, HAJTUYME SKOJOTMYECKOTO MPAaBOCO3HAHUS,
CHOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE IIIAHBI.

JIMYHOCTHBIE pE3yAbTaThl OCBOEHUS mpenMeTa «bBHOJOTHs» JOCTUTalOTCS B €AMHCTBE y4eOHOW W BOCHUTATENBHOM JESTEIHHOCTH B
COOTBETCTBUU C TPAJULMOHHBIMH POCCUNHCKUMH COLIMOKYJIBTYPHBIMH, HCTOPUYECKMMHU U 1YXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMM, IPUHATHIMU B
oOuiecTBe IpaBWJIaMU U HOpMaMH IOBEAEHHUS M CIOCOOCTBYIOT NPOIIECCAM CAMOIIO3HAHUS, CAMOBOCIIUTAHUS M CaMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEH MO3ULIMN JIMYHOCTHU, AaTPUOTU3MA, YBAXKECHUS K 3aKOHY M IIPABOINOPSAKY, YEIOBEKY Tpy[a U CTaplIEeMy IOKOJEHUIO, B3aUMHOIO
yBa)KEHHsI, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIEAUIO U TPATUIMAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupoie
1 OKpY’Kalolleu cpene.

JInuyHOCTHBIE pPE3ylbTaThl OCBOCHHUS ydeOHOro mpenmera «buosorus» MODKHBI OTpa)XkaTb TOTOBHOCTh U CIIOCOOHOCTH OOYYarOLIUXCS
PYKOBOJICTBOBAThCSl c(HOPMUPOBAHHOM BHYTPEHHEW HO3MLMEH JMYHOCTH, CUCTEMOM LEHHOCTHBIX OPHEHTALMH, MO3UTUBHBIX BHYTPEHHHX
yOeXKIeHUH, COOTBETCTBYIOIIUX TPAIUIIOHHBIM IIEHHOCTSIM POCCHICKOTO OOIECTBA, PACIIMPEHHUE KU3HEHHOTO OIBITA M OMBITA JEATEILHOCTH
B IIPOLIECCE pean3allui OCHOBHBIX HAIIPABJIICHUH BOCIIMTATEIbHON JAESITEIBHOCTH, B TOM YHUCJIE B YaCTH!

1) rpazkiaHCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIMK 00YUaIOIIErocsi KaKk akTUBHOI'O M OTBETCTBEHHOI'O YJ€Ha POCCUHCKOro 00IIeCTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U IIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOM IESATEIBHOCTH IPHU CO3AaHUU Y4YEOHBIX MPOEKTOB, PEIICHHM YYEOHBIX U MO3HABaTEJIbHBIX 3aj]ad,
BBIMIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEAEATh COOCTBEHHYIO TO3ULIUIO 10 OTHOUICHHUIO K SIBJICHUSM COBPEMEHHOMN )KU3HU U O0BACHATH €€;

YMEHHE YUUTHIBAaTh B CBOUX JIEUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHUBHOT'O B3aUMOJICHCTBHS JIFOJIE C pa3HbIMU YOEXKACHUSIMHU, KYIbTYPHBIMU
LIEHHOCTSIMU U COLMAJIbHBIM I0JIOKEHUEM;

TFOTOBHOCTh K COTPYAHMYECTBY B IIPOILIECCE COBMECTHOTO BBINOJHEHHUS YUeOHBIX, MO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3ajad,
YBaKUTEIBHOTO OTHOILIEHHSI K MHEHHIO ONIIOHEHTOB MPHU 00CYKICHUH CIIOPHBIX BOPOCOB OHMOJIOTMUYECKOTO COJePKAHUS;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKON NEATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh POCCUICKON IpaskJaHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBaXKEHHUS K CBOEMY Hapoay, YyBCTBAa OTBETCTBEHHOCTH Mepe]]
Ponunoin, ropgoctu 3a cBoM Kpaii, CBOXO PoauHy, CBOM SA3BIK U KYJbTYPY, IPOIIJIOE U HACTOSLIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccun;

LIEHHOCTHOE OTHOIIEHHE K IPUPOJIHOMY HACIIEANIO U TaMATHUKAM MPUPOJIbL, TOCTHXKEHUSIM Poccun B Hayke, HCKYCCTBE, CLIOPTE, TEXHOJIOTUSIX,
TpyZQe;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKUX YyYEHBIX B CTAHOBJIEHHE W pa3BUTHE OMOJIOTMH, MOHMMAHUS 3HAYEHHs] OMOJOTHH B IO3HAHUU
3aKOHOB IPHUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOT'0 O0IIECTBA;

ujeitHas yoexxIEHHOCTh, TOTOBHOCTb K CITY’KE€HUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTh 32 €ro CyAb0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX [IEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT0 TIOBEACHUS;
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CIOCOOHOCTH OIIEHUBATH CHUTYALMIO U IPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUUBOrO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEINISIM, CO3[aHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO INPHUHATHS LIEHHOCTEW CEMEMHON >KU3HHU B
COOTBETCTBUM € TpaAULUAMU HapoJoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOLIEHHWE K MUPY, BKIJIIOYas 3CTETHKY ObITa, HAy4YHOI'O M TEXHUYECKOTrO TBOPYECTBA, CIOPTAa, TPYyJa, OOLIECTBEHHBIX
OTHOIIICHU;

IIOHMMaHKHE YMOLMOHAIIBHOTO BO3JIEHCTBUS )KUBOM IPUPOJIBI U €€ LIECHHOCTH;

TFOTOBHOCTb K CAMOBBIPa)KEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSBIATh KAUECTBA TBOPUYECKOM JIMUHOCTH;

5) pusnuyeckoro BocnuTaHus, GOPMUPOBAHMSA KYJIbTYPHhI 310POBbSI H IMOLMOHAJIBLHOIO 0J1ar0NOJIYqHUs:

MOHMMAaHKNE W pean3anus 3J0POBOTO M 0e30MacHOro odpasa KM3HH (340pPOBOE MUTAHHE, COOIIOACHNWE TMTUEHHYECKHX MPABWII U HOPM,
cOaJaHCUPOBAaHHBI PEXUM 3aHATHH M OTAbIXA, PEryisipHas (u3nyecKas akTHUBHOCTb), OEpEKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOIO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MIOHMMaHHE LEHHOCTH MTPABUI MHIUBUYAJIbHOI'O U KOJUIEKTUBHOTO 0€30MacCHOrO MOBEICHHSI B CUTYaAIUAX, YIPOKAIOIIMUX 370POBBIO U )KU3HU
JIIOJIEH;

OCO3HaHME NOCIEACTBUNA U HENIPUATHUS BPEIHBIX NPUBbIUEK (YIOTPEOIEHHS aJIKOr0JIsl, HAPKOTUKOB, KYpEeHUs);

6) TpyaoBoro BocnuTaHus:

TOTOBHOCTb K TPY/ly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TFOTOBHOCTh K AKTHUBHOW JESTENbHOCTH TEXHOJOTMYECKONM M COLMaIbHOM HANpaBJI€HHOCTH, CIIOCOOHOCTh MHHUIIMHUPOBAThH, IJIAHMPOBATh U
CaMOCTOSITENILHO BBIIIOJIHATH TAKYIO A€ATEIbHOCTB;

UHTEpEC K Pa3NUyHbIM cdepaM NpodhecCHOHATbHOM JesSTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiell mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUH BCE KU3HU;

7) IKOIOTHYECKOr0 BOCTIMTAHUSA:

9KOJIOTMUYECKH 11e1ec000pa3HOe OTHOUIEHHUE K MPUPOIE KaK UICTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHMUSI,

MOBBIIIEHUE YPOBHS 3KOJIOTUYECKOH KYJIbTYpPbI: IPHOOPETEHHE OIbITA TUIAHUPOBAHUS MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IOCIIEACTBUM TS
OKpYKarolle Cpeibl;

0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IMyTel UX pelleHus;

CIIOCOOHOCTH HCIT0JIb30BaTh MPUOOPETaeMble TPU U3YUYE€HNUN OMOJIOTUY 3HAHUS U YMEHHUSI ITPU PELLIEHUU TPOOIJIEM, CBSI3aHHBIX C PallMOHATIbHBIM
IPUPOIONIOIB30BaHNEM (COOIIOIEHUE MPAaBUJI MOBEIECHUS B MPHPOJIE, HAIPABICHHBIX HA COXPAaHEHHE PAaBHOBECHS B DKOCHUCTEMAX, OXpaHy
BUJIOB, 9KOCUCTEM, Orochepsl);

aKTUBHOE HENpHATHE ACUCTBUM, NPHUHOCAIIMX Bpel OKpYyXKarolled NpUpOAHON cpene, YMEHHE MPOrHO3UPOBaTh HEOIArONpUsATHBIE
HKOJIOTMYECKUE TIOCTIEICTBUS MTPEANPUHIUMAEMbIX JEHCTBUI U MIPEeIOTBPALATh UX;
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HaJINYHUC PA3BUTOI'O SKOJOIMYCCKOr0 MBIIIJICHUA, DKOJIOTUUECKOM KYJIBbTYpPBbI, OIIbITa ACATCIbHOCTHU DKOJIOTUYCCKOMN HaIpaBJICHHOCTHU, YMCHUA
PYKOBOJCTBOBATbCA HMMH B I103HABATEIbHOW, KOMMYHHKATUBHOM M COLIMAJIbHOW MPAKTUKE, TOTOBHOCTH K YYacTHUIO B MPaKTHYECKON
JIeATETLHOCTH KOJIOTMYECKOM HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PECHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO
Ha JIMaJIore KyJIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M YMTATCIHCKOM KYJBTYPHBI KaK CpCACTBa BSaI/IMOHGfICTBHH MCKAY JIIOAbMU U ITO3HAHUWA MUPA;

MMOHMMAaHUE CHeUU(PUKUA OUOJIOTUM KaK HAayKd, OCO3HaHHUS e€ poiid B (HOPMHUPOBAHHM PALMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU
[EJIOCTHOTO TPEACTaBIeHUST 00 OKpYXalolleM MHpPe KaK O €IWHCTBE NPHUPOJBI, YelIOBeKa M OO0IIeCTBAa, B MO3HAHWHM MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHnH nmpo0aeM coXpaHeHHs MPUPOTHOTO PAaBHOBECHS,;

y6e)KI[éHHOCTI> B 3HAYMMOCTH OHOJIOTHH JJIA COBpeMeHHOﬁ OUBHUJIIN3allUN: oOecrieueHnsT HOBOT'O YPOBHA pPasBUTUA MCIUIHMHBI, CO3JaHUC
MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX PEIIaTh PeCypCHbIE MPOOJIEMbI Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTEH BBIXOJA U3 III00AIBHBIX
AKOJIOTUYECKUX TPoOJIeM U oOecreueHus Mepexo/a K yCTOMYMBOMY Pa3BUTHIO, PAllMOHAIHLHOMY HCIIOJIB30BAHUIO IMPUPOAHBIX PECYPCOB U
(GbOpMUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HU;

3aMHTCPCCOBAHHOCTD B IMOJTYYCHHUU 6I/IOJIOFI/I‘-IGCKI/IX 3HAHUU B OEJIAX ITOBBIIICHU A O6HICﬁ KYJBbTYPHI, GCTeCTBeHHO-HaquOﬁ rpaMOTHOCTH, KaK
COCTaBHOM 4acTH (PyHKIIMOHATIBHON I'PAMOTHOCTH 00YyYaromuxcs, GopMUPYEMOii IIPH U3yYECHUH OUOJIOTHH;

IIOHUMAaHHEC CYIIHOCTH METOJOB IMO3HAHHA, MCIIOJIB3YEMbIX B €CTCCTBCHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIL30BaTh MoJIy4a€MbIC 3HAHHUA JIA
aHaM3a ¥ OOBSICHEHHsI SIBJICHUI OKPYXKAIOLIEr0 MUPAa M MPOUCXOAAIIUX B HEM M3MEHEHUH, yMeHue AenaTh 000CHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBEC HAaY4YHBIX (baKTOB N UMCIOIUXCA TAHHBIX C LEJIBIO MOJYYCHHA JOCTOBCPHBIX BEIBOIOB,

CIOCOOHOCTH CAMOCTOSATEIHHO HUCIOJIF30BaTh OMOIOTHYECKHUE 3HAHUS IS PEeIICHUs TPOOJIeM B peabHBIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HAaHHUE IICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBIIATH MPOCKTHYIO U UCCIICA0BATCIBCKYIO ACATCIbHOCTE HHAWBHUAYAJIbHO
U B TPYyIIE;

TOTOBHOCTBH U CIIOCOOHOCTH K HETPEPHIBHOMY OOPa30BaHUIO M CaMOOOpPA30BAHUIO, K aKTUBHOMY MOJYUYEHHUIO HOBBIX 3HAHUHN 1O OMOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIbTATHBI

MeTtanpeameTHble pe3yibTaThl OCBOEHHUS Y4eOHOTo mpenmera «buonorus» BKIIOYAIOT: 3HAYMMbIE A (GOPMHPOBAHUS MHPOBO33PEHUS
00yyaromuxcsi MEeXAUCHUIIIMHAPHBIE (MEXIIpeIMETHbIE) OOIEHayUYHbIE MOHSTHS, OTPakarolllMe IEIOCTHOCTh HAay4YHOM KapTUHBI MUpA U
cnenuuKy METOJOB MO3HAHMS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHs, SBIECHUE, MPOIECC, CUCTeMa, HAyYHBIH (aKT,
MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIEOBaHNUE, HAOII0OEHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTuX), YHUBEpPCAIbHbIE
yueOHbIe AeiicTBUs (ITO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYISTUBHEIE), oOecnieunBaromue GopMupoBanue GpyHKINOHATBHON rPaMOTHOCTH
U CONMAIbHOW KOMIIETEHIIMH OOYYaronIuXcsi, CIOCOOHOCTh OOYYarONIMXCSl  HCIOJB30BaTh  OCBOCHHBIE  MEXIUCIUIIIHNHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJIbHbIC yueOHbIE ICHCTBUS B MO3HABATEIBHON U COIMATBHON MpPaKTHKE.

MertanpeamMeTHbIe pe3yabTaThl OCBOSHHUS MMPOTPAMMBI CPETHET0 00IIeT0 00pa30BaHMS TOHKHBI OTPAXKATh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMHU J1eHCTBUAMM:
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1) 6a3oBble JIOTHYECKHE TeiiCTBUS:

CaMOCTOSITENILHO (hOPMYITHUPOBATH U aKTYAIM3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

MCIOJIb30BaTh TPU OCBOSHUHW 3HAHWH MPUEMBI JIOTHYECKOTO MBINUICHUS (aHAW3a, CHHTE3a, CPaBHEHHsI, KIACCU(PUKAIUU, 00O0OIICHNUS),
PaCKpBIBATh CMBICII OMOJIOTUYECKHUX MOHATHHN (BBIACIISATH X XapaKTEPHbIC IPU3HAKH, YCTAHABIMBATD CBS3U C IPYTUMH TIOHSATHSIMH);

OTIPEACIIATH IENU ACSITEILHOCTH, 3a]aBasi MapaMeTPhl M KPUTEPUH UX JTOCTHKCHHUS, COOTHOCUTD PE3YIbTATHI ACATEILHOCTH C IIOCTABICHHBIMU
HEISIMU;

MCIOJIB30BATh OMOJIOTUYECKUE TIOHATHS JIs1 O0OBsICHEHUS (PAKTOB U SIBJICHHUN KUBOM MPUPOJIBI;

CTPOUTH JIOTMYECKHE paCCYXICHHsS (MHAYKTHBHBIC, JCAYKTUBHBIC, 10 AHAJIIOTWUH), BBUIIBIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B
paccMaTpUBaEMBIX SBICHHSIX, (DOPMYIMPOBATH BEIBOJIBI M 3aKITIOUCHHUS,

MPUMEHSTh CXEMHO-MO/ICIIBHBIC CPEIICTBA JUISI IPEJICTABIICHHS CYIIIECTBCHHBIX CBSA3EH U OTHOIICHUH B H3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX,
a TaKKe MPOTUBOPEUUH Pa3HOTO POA, BEISIBICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX HCTOYHHUKAX;

pa3padarbIBaTh IUIAH PEHICHUS POOJIEMBI ¢ YI4ETOM aHAINM3a UMEIOIINXCS MAaTEPUAITLHBIX U HEMAaTEPHUAIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB IEJISIM, OIICHHBATh PUCKU TTOCIIEACTBHMA JIEATEIIHHOCTH,

KOOPJIMHUPOBATh U BBIIOJIHATH padOTy B YCIOBHSX PEATbHOTO, BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE AeHCTBHS:

BIIQJICTh HAaBBIKAMH y4EOHO-MCCIICAOBATEIBCKON W TPOCKTHOH JeATCIIbHOCTH, HABBIKAMH pPAa3pelICHHs] MPOOJIeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY IIOUCKY METOJIOB PELICHUS MPAKTUYCCKHUX 3a/1a4, TPUMEHEHHIO PA3JIMYHBIX METOJ/IOB MIO3HAHMS,

WCIIOJIb30BaTh PA3JIMYHBIC BUBI JICATCIHLHOCTH 1O TOJYYEHHUIO HOBOTO 3HAHHWS, €r0 MHTEPIPETAIlUH, MPEoOpPa30BaHUIO U NMPUMEHEHUIO B
yueOHBIX CUTYAIUSIX, B TOM YHCIIE TIPU CO3JaHUH YU€OHBIX U COIUAIBHBIX TPOEKTOB;

(hopMHPOBATh HAYYHBIA THIT MBIIUICHHS, BJIAICTh HAYYHOW TEPMHHOIOTHEH, KITFOUEBBIMH ITOHSATHSIMHI H METOJIaMU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a7]a4ul B 00pa30BaTEeNbHOM IeATEIHbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISTh TPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3MPOBATh 3aJady, BBIIBHTATh TUIOTE3y €€ pEIICHUs, HAXOIUTh apTyMEHTHI IS
JI0KA3aTeNbCTBA CBOMX YTBEPKACHUIA, 3aJaBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

AHATM3UPOBATH MMOTYICHHBIC B X0 PEIICHUS 3aJIa49H PE3YJIbTAThI, KPUTHYCCKH OIEHUBATh MX JOCTOBEPHOCTD, TPOTHO3HPOBATh H3MCHECHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OICHUBAThH MPHOOPETEHHBIH OIBIT;

OCYIIIECTBIATH IIeNIEHANPABIEHHBIN MOMCK MEePEeHOCca CPEICTB U CIIOCOO0B AeHCTBHS B MPOGECCHOHATBHYIO CPENY;

YMETh MMePESHOCUTH 3HAHUS B TTO3HABATEIIBHYIO U MIPAKTHUYECKYIO 00JIACTH KU3HEACITCILHOCTH;

yMEeTb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;

BBIIBUTATh HOBBIC WJICH, TIpejlaraTh OPUTHHAIBHBIC TOIXOABl U PEIICHUS, CTaBUTh MPOOJIEMBI U 3aJIadM, JOIMYCKAIONINe albTePHATHBHBIC
pelIeHusl.

3) padora ¢ ungopmanmeii:
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OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHQPOpPMAIMH (TEKCTE y4eOHOro mocoOus, HaAydHO-TIOMYJISIPHOU JINTEepaType, OUOIOTHUSCKUX
CIIOBapsiX U CIPaBOYHMKAX, KOMIBIOTEpHBIX Oa3ax naHHbIX, B VHTepHeTe), aHanu3upoBaTh WHGOPMALMIO PA3NUYHBIX BUAOB U (opm
MPEICTABJICHUS, KPUTUUYECKU OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

(dbopMynpoBaTh 3ampoChl U MPUMEHATHh pa3IUYHble METOAbl MpPHU IMOUCKE U oTOope Ouosjormueckod uHboOpManuu, HEOOXOAMMOMN s
BBITIOJTHEHMS YI€OHBIX 3a7a4;

MpUOOpeTaTh OMNBIT HCHOJB30BaHUSA HH(DPOPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATh KYJIbTYpYy aKTUBHOTO
WCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIIbHYIO (hOpMY IpECTaBICHUsS OMOJIOTMYECKON HH(pOpMaIUK (CXeMbl, TpaduKH, TUarpaMMsbl, TaOIHUIIbL,
PUCYHKHU U JAPYTOE);

HCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAUECTBE CpPEACTBa Mpu paboTe ¢ Ouosornueckoil mHbopMalueil: IpuMeHATh XUMHYecKue, Gru3ndeckue u
MaTeMaTHYECKHUE 3HAKHU U CUMBOJIBI, (OPMYIIbI, a00peBHATypy, HOMEHKIIATYPY, UCIIOJIB30BAaTh M MPEOoOPa30BBIBATH 3HAKOBO-CHMBOJIUYCCKHEC
CpEeICTBA HATJISAHOCTH;

BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTH HHPOpMaIyu, HH(HOPMAIMOHHON O€30IMaCHOCTH JTMYHOCTH.

OBiajgeHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMMU:

1) o0menue:

OCYIIIECTBISATh KOMMYHUKAIIUU BO BceX c(epax )KU3HU, aKTUBHO Y4acTBOBATh B AMANIOTE WM JUCKYCCHH IO CYIIECTBY 00CYXK/IaeMOil TeMBbI
(yMeHue 3a/laBaTh BOIIPOCHI, BBICKA3bIBATHh CYXKJICHUS OTHOCHUTEJIBHO BBINMOJIHEHUS TMpejaraéMoyd 3aJadyd, YYUTHIBATb HWHTEPECHl M
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YYaCTHUKOB JHANIOTa WA JUCKYCCUN);

pacro3HaBaTh HeBepOaJIbHBIE CPE/ICTBA OOIIEHHUS, TOHUMATh 3HAYEHUE COLIMAIIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX
CUTYyalluii, YMETh CMsT4aTh KOH(JIUKTHI U BECTU NIEPETOBOPHI;

BIIQJIETh PA3IUYHBIMU CTIOCOOAMH OOIICHUS U B3aUMOJICUCTBUS, TOHUMATh HAMEPEHUS APYTHUX JIFOJIeH, TPOSIBIATh YBAKUTEILHOE OTHOIIICHUE
K coOeceIHIKY U B KOPPEKTHOH dopMe GOopMyTupOBaTH CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAs AesITeJIbHOCTD:

MMOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMaHAHOW U WHIMBUIYATIbHON paOOTHI MIPU PEIICHUH OMOJIOTHYECKON MpoOieMbl, 000CHOBBIBAThH
HEO0OXOIUMOCTh MTPUMEHEHHUS TPYMIOBLIX (DOPM B3aUMOJICHCTBUS NPU pellieHUU yueOHOil 3a1auu;

BBIOMPATh TEMATHUKY H METOJIbI COBMECTHBIX JACHCTBUM C yU4ETOM OOIIMX MHTEPECOB U BO3ZMOXXHOCTEH Ka)X0T0 YjeHa KOJUIEKTHBA,

MIPUHUMATh LIEJTM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U KOOPAUHUPOBATH JEHCTBUS 1O €€ TOCTUKEHUIO: COCTABIIATH IJIaH IEUCTBU,
pacipenensaTh poJid ¢ y4éTOM MHEHUN Y9aCTHUKOB, 00CYK/IaTh pPe3yIbTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia U KAXKAOTO YYaCTHUKA KOMaH/bI B OOIIHIA pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

TpeJiaraTh HOBBIE MMPOEKTHI, OIICHUBATH UJICH C MO3UIIMH HOBU3HBI, OPUTHUHAIILHOCTH, TIPAKTUIECKON 3HAYUMOCTH;

OCYIIIECTBIISTh TO3UTUBHOE CTPAaTErMUecKOe TMOBEACHHE B PA3IMYHBIX CHUTYalMsIX, MPOSBIATH TBOPYECTBO M BOOOpaKEHUE, OBITh
WHUITHATHBHBIM.

OBi1aieHNe YHHBEPCAJIBLHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:
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1) camoopranmsanms:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIs BBISBICHUS IIPOOJIEM U UX PELICHUS B )KU3HEHHBIX U yUEOHBIX CUTYyalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI IIENIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBHAX U MOCTYINKAX MO OTHOLICHHIO K KUBOU
IIPUPOJIE, CBOEMY 310POBBIO U 30POBBIO OKPYKAIOIINX;

CaMOCTOSITENILHO OCYIIECTBIIATH MMO3HABATEIBHYIO JEATEIbHOCTD, BBISBISATH MPOOIEMbI, CTaBUTh U (POPMYyTUpOBaTH COOCTBEHHBIC 3a7aull B
00pa30BaTEIbHON AEATEIbHOCTH U JKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacimpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (OPMHUPOBAHUIO M TPOSIBICHHIO IIHPOKOM H3pyauIMHM B pa3HbIX OONACTAX 3HAHWH, IOCTOSIHHO IIOBBIIATh CBOM
00pa30BaTebHbIN U KYJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISAM;

BJIaJIeTh HABBIKAMM [103HABAaTEIbHON pe(IeKCHM KaK OCO3HAHUS COBEPLIAEMbIX JIEMCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHH, HCIIOB30BATh MPUEMBI Pe(DISKCHH IS OLIEHKU CHTYalllH, BHIOOPa BEPHOTO PEIICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAIHU3€E Pe3yNbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U APYTUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPHU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

MNPEAMETHBIE PE3YJBbTATbBI

IIpenmetHbie pe3ynbTaThl ocBoeHUs mporpammbl COO no 61onoruu Ha 6a30BOM ypOBHE BKIIIOUAIOT cielMpHUUecKue i yueOHOro mpeamera
«buonorus» HayyHble 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUN 10 OCBOCHUIO, HHTEPIIPETALMU U NTPEOOPa30BaHUIO 3HAHUMN, BUJIBI 1€ATEIbHOCTH
[0 TIOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUU B pa3IMYHBIX y4EOHBIX CUTYaIUsX, a TaKKe B PEabHBIX KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX ¢ OMojorueil. B mporpamMe npeaMeTHblie pe3yabTaThl IPEICTaBICHBI IO FoJaM 00yUYeHUsl.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS yueOHOoro npeamera «buonorus» ¢ 10 knacce 1OMKHBI OTPAXKATh!

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJM OUOJIOTUU B CHUCTEME HAayYyHOTO 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHPOBAHUH COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTHUHBI MUpPAa U HAyYHOIO MHUPOBO33PEHHUS, O BKJIAJEC POCCUHCKUX U 3apyOEeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;
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YMEHHE PacKpbIBaTh COJAEp)KaHUE OWOIOTMYECKUX TEPMHUHOB M IMOHITHUN: KU3Hb, KIETKA, OPraHM3M, MeTa0oiau3M (O0OMEH BEIIeCTB M
IpEeBpallleHUe SHEpruH), roMeocra3 (CaMOperyisiius), ypoOBHEBas OpraHM3allls >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHME (PErpomyKLus),
HaCJIECTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHUE u3jaratb OMOJOrMYECKHe TeOpUH (KJIETOYHAsl, XpPOMOCOMHAs, MyTal[MOHHAsl, EHTPaJIbHAs 10rMa MOJIEKYJISIpHON OMOJIOTUH), 3aKOHBI
(I'. Menpnens, T. Moprana, H. 1. BaBuiosa) u ydaenust (0 ieHTpax MHOT00Opa3ust U MPOUCXOKICHUS KyJIbTypHBIX pactenuii H. V. BaBuiosa),
OIpeNeNATh I'PaHULIbl UX TPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHE BJIAJICTh METOJaMH HAyYHOTO IMO3HAHMSI B OMOJIOTUH: HAOIIOIEHHE U OTMIMCAHUE JKUBBIX CUCTEM, MTPOLECCOB U SIBJICHUN, OPTaHU3AIHS
U TpoOBeJieHHE OMOJOIMYECKOro IKCIHEPUMEHTA, BBIJBM)KEHUE TUIOTE3bl, BBIABICHHE 3aBHCHUMOCTH MEXAY HCCIEAYeMbIMH BEIMYMHAMM,
00BSICHEHUE TOJYUYEHHBIX PE3YyJIbTATOB, MCIOJB30BaHHBIX HAYUYHBIX IOHITHM, TEOpPUH M 3aKOHOB, YMEHHE [€JaTh BBIBOABI Ha OCHOBaHHUU
HOJIy4EHHBIX Pe3yJIbTaTOB;

YMEHHE BbLIEIATh CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK IMPOKAPHUOT U DYKAPUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB,
0COOEHHOCTH IPOLECCOB: 0OMEHa BELIECTB M IPEBPAILECHUs SHEPTUU B KJIETKe, (POTOCHHTE3a, IIACTHUECKOrO0 M 3HEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Me103a, OIUIOA0TBOPEHNUS, Pa3MHOXKEHHS, UHIUBUAYaJIbHOTO PA3BUTHUS OpraHKu3Ma (OHTOT€HE3);

YMEHHUE NPUMEHATh MOJY4YEeHHbIe 3HAHUA /17151 OOBSICHEHUsI OMOJIOrMUYECKUX MPOLIECCOB U SIBICHUH, AJIS MPUHATUS IPAKTUYECKUX PEIEHUH B
MIOBCEIHEBHOM KHU3HHU C IENIBI0 00ecTIeYeHuns1 0€30IMacHOCTH CBOETO 30POBBS U 37I0POBBS OKPY)KAIOIIHX JIFOJICH, COOTI0AEHUSI HOPM IPaMOTHOTO
IOBEJICHUS B OKPY)KAIOLIEH NPUPOAHON cpene, MOHMMaHUE HEOOXOJUMOCTH HCHOJIb30BAHUS JOCTHKEHHH COBPEMEHHON Ouojoruu u
OMOTEXHOJIOTHH JIsl pAllMOHATILHOTO IIPUPOAOIIOIB30BAHNUS;

YMEHHE peliaTh 3JIeMEHTapHble FTeHETHYECKHE 3a/1a4l HA MOHO- U IUTMOPUIHOE CKpEIlMBaHHe, CLIEIUIEHHOE HACIIEJOBAHUE, COCTABIIATH CXEMBI
MOHOTHOPHUAHOTO CKPEIIMBaHUs IS MTpe/ICKa3aHusl Hacae10BaHusl IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIIOJIHATH Ja00paTOpHbIE U MpaKkTHUecKue paboThl, cOOII0AaTh MpaBuiia Mpu padboTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYI0BaHHEM;

YMEHHE KPUTHYECKH OLICHUBATh U UHTEPIPETUPOBATh UHPOPMALIHIO OMOJIOTHYECKOTO COJIEPKaHNs, BKIIOYAIOIIYIO ICEBI0HAYYHbIE 3HAHUS U3
pa3IMYHBIX HCTOYHHMKOB (CpelCcTBa MacCOBOM HWH(POpPMALMU, HAyYHO-NOMYJSPHbIE MaTepualbl), 3TUYECKHE aCHEeKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE C03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLIEHH, 060011asi OMOIOrHYEeCKy0 HH(OPMAINIO U3 HECKOIBKUX MCTOYHHKOB,
IrPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.

[IpenmeTtHble pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 11 knacce 1OMKHBI OTPAXKATh!

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJM OMOJIOTUM B CHUCTEME HAayYHOTO 3HAHUSl €CTECTBEHHBIX HAyK, B ()OPMHPOBAHUM COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTHUHBI MUpPAa U HAyYHOIO MHUPOBO33PEHUsS, O BKJIAZEC POCCUHCKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PACKPBIBATh COAEPIKaHUE OMOIOIMYECKHX TEPMUHOB U MOHATUN: BUJI, TIOMYJIALNS, TeHO(OHI, SBOJIOLMS, ABIKYIIHE CHIIBI ((PaKTOPbI)
HBOJIIOLIMU, TIPUCHOCOOIEHHOCTh OPraHMW3MOB, BHJI000pa3oBaHME, 3KOJOTHYEcCKHe (AKTOPbI, IKOCHCTEMA, MPOIYLEHTbI, KOHCYMEHTHI,
pelyLeHTHI, LIeTIH MUTaHHs, YKOJIOTHUECKasi MupamMuia, OMoreorenos, ouochepa;

[okymeHT co3aaH B anekTpoHHon copme. Ne 174 ot 17.09.2024. UcnonHuTens: Unbaykosa B.B. 0 3IEKTPOHHbINA
Ctpanuua 19 n3 29. Ctpanuua cosgara: 17.09.2024 14:58 =¥ TATAPCTAH



yMeHHe u3jaraTb Onosoruueckue Teopuu (3BomonroHHas reopus Y. JlapsrHa, CHHTETHYECKast TEOPHSI DBOJIIOIHMHN ), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpreBoro cxoactea K. M. bapa, uepenoBanus riaBHbIX HarpaBieHud u myTeit sBomonnu A. H. CeBepiioBa, yuenus o 6uocdepe B. H.
Bepnazckoro), onpeaensiTe rpaHULbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOJJaMU HAyYHOTO TO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U ONHMCAaHUE KUBBIX CUCTEM, MPOIIECCOB U SABJICHUN, OpraHU3aIHs
U TIpOBeJIeHHE OMOJOrMYECKOrO AIKCIEPUMEHTA, BBIABM)KEHHE THUIOTE3bl, BBISABICHHE 3aBHCHMOCTH MEXIY HCCIEAYEMBIMH BEIMYMHAMM,
00BsICHEHHE TOJYYCHHBIX PE3YyJIbTATOB, MCIOJIB30BAaHHBIX HAYYHBIX IMOHSTHUH, TEOPUN M 3aKOHOB, YMEHHE JIeJIaTh BBIBOJBI HA OCHOBAaHUU
[IOJIyYEHHBIX PE3Yy/IbTATOB;

YMEHHE BBIJICIATh CYHIECTBEHHbIE MPHU3HAKU CTPOEHUS OHOJOTMYECKHMX OOBEKTOB: BHUAOB, MONYJSIUN, MPOAYLEHTOB, KOHCYMEHTOB,
peIyLeHTOB, OHWOTeOlEeHO30B U JKOCHUCTEM, OCOOCHHOCTH NpPOIECCOB: HACIEACTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa,
BUI000pa30BaHus, IPUCIIOCOOICHHOCTH OPTraHU3MOB, IEHCTBHUS SKOJOTHYECKHUX (PAKTOPOB HA OPraHU3MBI, IEPEHOCA BEILIECTB U MOTOKA YHEPTHH
B DKOCHUCTEMaxX, AHTPOIIOTEHHBIX HM3MEHEHHH B IKOCHCTEMAax CBOCH MECTHOCTH, KPYrOBOpPOTa BEIECTB M OMOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

YMEHHUE MIPUMEHSTH MOJyYCHHbIC 3HAHUS JJIs1 OOBSCHEHUs OMOJIOTHYECKUX TPOLIECCOB U SIBICHUH, JJISl IPUHATHUS IPAKTHYECKUX PELICHUN B
MOBCEIHEBHOM KU3HU C IENIbI0 00ecriedeH s 0€30IMacHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPYKAIOIIUX JTIOAEH, COOII0IEHUSI HOPM I'PaMOTHOTO
NOBEJICHUS B OKPYXKAIOIIEH NPUPOAHON cpene, MOHUMaHWE HEOOXOIMMOCTH HCIIOJIIb30BaHMS JTOCTHKEHUH COBPEMEHHOW OMOJOTHH IS
paIoOHaIBHOTO MIPUPOIONOIB30BAHUS;

YMEHHE pelIaTh AIeMEHTapHble OMOJIOrMYECKUE 3aJa4l, COCTABIISATh CXEMBbI IIEPEHOCA BEIIECTB U YHEPTUU B SKOCcHCTEMaX (L[EMH MUTaHUsA);

YMEHHE BHITIOIHSATH JIa0OpaTOpHbIE U MPAKTUYECKUE pabOThI, COOII0aTh MpaBuiIa MpU padoTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATh UHPOPMALIHIO OMOJIOTHYECKOTO COJIEPKaHNs, BKIIOYAIOIIYIO ICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HCTOYHUKOB (CpeCTBAa MaccoBOW MH(OpMaINK, Hay4YHO-TIOMYSIpHbIE MaTEepHUalbl), pacCMaTpUBaTh T00aTbHBIE SKOJIOTHYECKHE
po0JIeMbl COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE C03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLIEHHS, 000011asi OMOIOrHYEeCcKy0 HH(OPMAINIO U3 HECKOIBKUX MCTOYHHUKOB,
rPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapar OMOJI0THH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJJACC
KoaudecTBO yacoB
Ne HaunmeHnoBaHMe pa3je/ioB U TeM KoTpobHbIe IpakTiueckue DJIeKTpoHHbIe (LM (poBbIE)
n/n NPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Bubnuoreka IIOK
I bronormi kax Hayka 2 0.5 https://m.edsog_.[ru/7f41c292
2 JKuBble cucTeMbl M UX OpraHu3anus 1 bubnmotexa LOK
https://m.edsoo.ru/7f41¢292
3 XHAMHYECKUHI COCTAB U CTPOCHUE KIIETKH 8 1 bubmorexa [TOK
https://m.edsoo.ru/7f41¢292
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bu6nmoreka [IOK

4 IKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3mHOXeHME U HHAUBUAYAIIBHOE Pa3BUTHE 5 1 Bbu6muotexa [JOK
OpraHU3MOB https://m.edsoo.ru/7{41¢c292
6 HacnenctBeHHOCTE U U3BMEHUYUBOCTD ] 15 bu6nmoreka [IOK
OpPraHHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTCXHOJIOTHHU https://m.edsoo.ru/7{41¢c292
8 PeszepBHoe Bpemst 1 bubmnorexa [JOK
https://m.edsoo.ru/7f41¢292
BIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 4
11 KJIACC
Koan4yecTBO 4acoB
Ne HaumenoBaHue pa3iesioB U TeM KonTpobHbie T R——— JyieKTpOoHHBIE (HU(PPOBBIE)
n/n NMPoOrpaMmblI Bcero DaGOTLI paBOTHI o0pa3oBaTejibHbIE PeCypPChl
bubnuorexa [IOK
! IBOJTIOUHOHHAS OHOOTHA ? ! https://m.edsog_.[ru/ 7t41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubmuoteka [IOK
3emite https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl 1 OKpyKarolas cpeia 5 1 bubmotexa [JOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 9KOJIOTHIECKHIE CHCTEMBI 9 bubmorexa HOK
https://m.edsoo.ru/7{41cc74
bubnmnorexa LIOK
> Peseparoe Bpems 2 https://m.edsog_.[ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
ITPOI'PAMME
MNOYPOUYHOE IIVIAHUPOBAHHUE
10 KJIACC
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Aata DJIeKTPOHHBbIE HU(POBHIE
Ne KoauvecTBo yacoB H3ydYeHHUs
u/n Tema ypoka o0pa3oBaTejbHbIE PeCypPChl
Bcero K\p n\p
bu6mmoreka [IOK
1 Buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.

) [TpakTuyeckas padora Ne 1 «Mcnons3oBanue 1 05 bubmumoreka [IOK
Pa3IMYHBIX METOJIOB MPU U3YUYECHUU ' https://m.edsoo.ru/863e6122
OMOJIOTMIECKIX O0BEKTOBY

3 buonornyeckue CUCTEMBI, IPOLIECCH] U UX 1 bubnnorexa [HOK
U3y4eHUe https://m.edsoo.ru/863e6564

4 Xumuueckuii cocras KiaeTku. Boga u 1 bu6mmoreka [IOK
MUHEPaJIbHBIC COJTH https://m.edsoo.ru/863e674¢

bubmuorexa [JOK

5 benku. CoctaB u ctpoeHue 0ei1KoB 1 https://m.edsoo.ru/863e6b72

®epMeHThl — OMOJIOTHYECKHE

6 Haysonme xaranmiacorol stmummocts | 05 Bafmorexa [1OK

' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTaJsasbl)»
bu6mmoreka [IOK

/ YTIeBOAEL. JIMmHTe! ! https://m.edso0.ru/863e6870

bu6nmoreka [JOK

8 Hyxnensospie kucnotst. AT® ! https://m.edsoo.ru/863e6d5c

9 Hcropust 1 METOABI N3Yy4EHUS KIETKH. 1 bubnmoreka [JOK
Knerounas teopus https://m.edsoo.ru/863e6e88

10 Knerka xak nenocTtHas >KuBasg cucTeMa 1

CtpoeHune dyKapruOTUYECKON KIIETKH. bubnmuorexa [JOK

11 JlaGoparopHas pabota Ne 2 «3yuenue 1 0.5 https://m.edsoo.ru/863e6f0

CTPOEHHMSI KJIIETOK PACTEHUH, )KUBOTHBIX, https://m.edsoo.ru/863e716¢
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rpuboB U GaKTepHii MO MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIpPENapaTax U UX OMHCAHUE

bubmumoreka [IOK
. QOMeH Bettects it Mera0omaw : https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
o Poroemres. Aemocmres : https://m.edsoo.ru/863e7c98
14 DHepreTUYecKuii 0OMeH 1 bu6muorexa LIOK

https://m.edsoo.ru/863e7aae

XKusHeHHbI UK KIeTKH. JleJIeHne KICTKH.
Muto3. Jlaboparopuas padora Ne 3

bubmuorexa [JOK
15 «HaOimronenre MuTO3a B KJIeTKaX KOHUMKA 1 0.5 https://m.edsoo.ru/863e7dcd
KOpEIIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»
16 buocunres 6enka. Peakuus MaTpuyHOro 1 bubnnorexa [HOK
CHUHTE3a https://m.edsoo.ru/863e796¢
bubmuorexa [JOK
17 Tpaucsius — OnocuHTe3 OenKa 1 https://m.edsoo.ru/863e796¢
bu6mmoreka [IOK
18 Hexknerounsie hopmbl )KM3HU — BUPYCHI 1 https://m.edsoo.ru/863e7540
bu6nmoreka [JOK
19 @®opMBbl pa3MHOKEHUST OPraHU3MOB 1 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
20 Meiios 1 bubmuorexa [JOK

https://m.edsoo.ru/863e7f4a

O6paSOBaHI/I€ " pa3BUTHC ITOJIOBBIX KJIETOK.

OmnonorBopenue. JlabopaTtopuast padora Ne 4 bubnuotexa [JOK

21 «M3ydyeHue cTpoeHHs MOJOBBIX KJIETOK Ha ! 05 https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIpEIapaTax»
22 WNHauBHyanbHOE pa3BUTHE OPraHU3MOB 1 BH§HHOTeKa LOK
https://m.edsoo.ru/863e¢8436
23 I'eneTnka — Hayka 0 HaCJIEACTBEHHOCTH U 1 bubnuorexa [IOK
W3MEHYUBOCTH https://m.edsoo.ru/863e86{2
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3aKOHOMCpHOCTI/I HacCJI€OOBaHMUs IIPU3HAKOB.

bu6mmoreka [IOK

24 MoHOrubpuIHOE CKpEIMBaHUE https://m.edsoo.ru/863e8878

25 Jurubpuanoe ckpenBaue. 3aKoH bubmumoreka [IOK
HE3aBHCHMOI'O HACJIEAOBaHUS TPU3HAKOB https://m.edsoo.ru/863e89a4

CleruieHHOe HacjIeI0BaHKE MPU3HAKOB.
JlabopaTopHas ta Ne 5«1 HU
26 pe3yniTaT%BaM£;gfngp§mS{oroglz}llq o 0.5 bubmmorexa LOK
https://m.edsoo.ru/863e8c60
TUTHOPUTHOTO CKPEIUBAHUS Y APO30PHUITBI
Ha TOTOBBIX MHKpOIIperiapaTax»

27 I'enetuka nona. Hacnegoanve npu3HaKkoB, bu6mmoreka [IOK

CIIEIUIEHHBIX C I1OJIOM https://m.edsoo.ru/863e8c60
M3menunBocth. HenacinencTBeHHas

H3MEHYHBOCTE. JJabopaTopHas padora Ne 6.

28 Nzyuenue MOI(H(bMKaII)H/IO}E)HOﬁ b 0.5 bubmmorexa IJOK
https://m.edsoo.ru/863e8efe

W3MEHYMBOCTH, IOCTPOCHHUE BApUAIIMOHHOTO

psiia ¥ BapMallMOHHOW KPUBOW»
HacnencrBeHHas H3MEHUYNBOCTD.

29 Jlaboparopnas padota Ne 7. «AHanu3 0.5 bubnuotexa [JOK
MyTalui y 1po30QuiIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTIperiapaTax

30 I'eneTuka gemoBeka bubmorera [TOK

https://m.edso0.ru/863e8d78
PesepBHblit ypok. O0o00111eHNE 110 TEMe

31 «HacneacTBEeHHOCTh U HI3MEHYHUBOCTD
OpPraHU3MOB»

32 Cenexkuus Kak Hayka v MPOIeCcC Bubmiorexa IJOK

https://m.edsoo.ru/863e¢9214

33 MeToibl U JOCTUKEHHUS CENCKIIMU PACTEHUI bu6mmorexa [IOK
1 JKUBOTHBIX https://m.edsoo.ru/863e¢9214

bu6mmorexa [IOK

34 broTexXHOJIOTHS KaK 0Tpaciib MPOU3BOICTBA

https://m.edso0o0.ru/863e¢9336
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OBILIEE KOJIMYECTBO YACOB I10 34 0 4
I[MTPOTPAMME
11 KJIACC
Ne KosmyecTBo yacoB Jara uzyuenust D1eKTpoHHbIe HUPPOBLIE
Tema ypoka
n/n Beero K\p n\p WIan dakT o0pa3oBaTe/bHbIE PeCypChl
R bubnuorexa [JOK
1 DBOJIIOLHS U METOBI €€ N3YUEHUS 1 2.09 https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus npeacTaBieHui 1 9.09 bubnnorexa [JOK
00 3BOTIOIIMA ' https://m.edsoo.1u/863e¢9570
bubnunoreka LIOK
3 MukpooBostrows ! 16.09 https://m.edsoo.ru/863e9cle
[Momynsaust Kak deMeHTapHas
€MHUIIA BUJIA ¥ SBOJIOIIH.
bubmuoreka [IOK
4 Jlabopatopnast pabota Ne 1 1 0.5 23.09 https://m.edso0o.ru/863¢99¢6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBroKymiye cuibl (3JeMeHTapHbIe 1 30.09 bubmmnoreka HOK
(bakTOpbI) HBONIOINH ) https://m.edsoo.ru/863e9da4
N bubnuoreka [{OK
6 EcrecTBeHHbIi 0TOOp U €ro (opMbl 1 7.10 https://m.edsoo.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
IpUCIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3zoBanue. JlabopaTopHas 1 0.5 14.10 bubmmnorexka HOK
pabota Ne 2 «Onucanue ' ' https://m.edsoo.ru/863e9fde
PUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapakTepay
3 Hamnpasnenus u nmytu 1 21.10 bubmuorexa [JOK
MaKpOAIBOTIOIAN ’ https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoMIOIINN 1 11.11
10 I/ICTOpI/D{ KHU3HHU Ha 3emiie U 1 18.11
METO/IbI €€ N3yUeHHS
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1 ['unoTe3sl MpOUCXOXKACHUS KU3HU 2511 bubnmoreka [IOK
Ha 3emiie ' https://m.edsoo.ru/863ea5a6

12 Pa3BuTHe )xu3HM Ha 3eMIIe 110 3pam 212 Bu6muotexa [JOK
U TIepHoJIaM ’ https://m.edsoo.ru/863eabbe

OCHOBHBIE 3TaIbl YBOJIFOITUN
PACTHTEILHOTO W JKHBOTHOTO MUDA.

13 [TpakTrueckas padota Ne 1 0.5 9.12 bubmuorexa [IOK
«M3y4yeHnune uCKomaeMbIX OCTaTKOB ' ' https://m.edsoo.ru/863ea8bc
pacTeHUM U )KUBOTHBIX B
KOJUICKIIHSIX )

14 CoBpeMeHHas cucTema 16.12 bubmmoreka [JOK
OpPraHUYECKOTO MUpa ) https://m.edsoo.ru/863ea48e

15 OBOIIOLUS YeIOBEKA 23.12 bu6nmorexa LIOK
(aHTpOIIOTEHE3) ' https://m.edsoo.ru/863eac2c

16 JiBmoxymiue cuibl (paKTopsl) 13.01 bubnuoreka [{OK
AHTPOIIOTeHe3a ' https://m.edsoo.ru/863ead44

17 OCHOBHBIC CTaUHU BOJIIOIUN 2001
YeJIoBeKa

18 Yenoseueckue pacsl ¥ IPUPOIHbIE 2701 bubmuoreka [IOK
aJlanTaly 4eIoBeKa ) https://m.edsoo.ru/863eaea2

PesepBubIil ypok. O6006111eHNE TTO

19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE 3.02
JKU3HU Ha 3eMIie»

20 DKOJIOTHS KaK HayKa 10.02

1 Cpenpl 0OUTaHUS U HKOJIOTHYECKHE 17.02 bubnnorexa [JOK
(bakTopsI ’ https://m.edsoo.ru/863eafec

AOGuoTtndeckue HakTophI.
22 f&6o?£g§glr{;§§iioeTi£%zﬁHocm 0.5 24.02 bubmorexa LIOK
. ’ ’ https://m.edsoo.ru/863eb10e
pacTeHuii U3 pa3HbIX MECT
obutanusy. JlabopatopHas pabora
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Neo 4. «Bnusinue cBeta Ha poCT U
pa3BHUTHE YEPEHKOB KOJIEYyCay
bubnunorexa LIOK
23 broticciue paxropt ! 3.03 https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
nonynsiun. [Ipaktnyeckas padora
24 Ne 2 «Iloncuét mioTHOCTH 1 0.5 10.03
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHui»
75 Coo01ecTBa OPraHu3MOB — 1 17.03 bu6nmorexa LIOK
OmoIeH03 ' https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKNE CUCTEMBI 1 704 bubnuorexa [IOK
(3KOCHCTEMBI) ) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN
27 9KOCUCTEMBbI. DKOJIOTUUECKHUE 1 14.04 bubnuoreka [{OK
nupamuibl. CBOHCTBA SKOCHCTEM. ' https://m.edsoo.ru/863ebSfa
Cykueccus
28 IIpupoIHBIE S3KOCUCTEMBI 1 21.04
29 AHTpPONOTr€HHBIE YKOCUCTEMBI 1 28.04
30 buocdepa — rnobanpHas 1 505 bubmuorteka [IOK
KOCHCTEMA 3eMITH ) https://m.edsoo.ru/863ebb5Se
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 12.05 bubmuoreka [IOK
ouochepsl ' https://m.edsoo.ru/863ebd 16
32 YenoBeuecTBO B Onochepe 3eminun 1 19.05
33 CocymiecTBoBaHUE TTPUPOIBI U 1 26.05 bubmuoreka [JOK
YeoBeUecTBa ' https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O60011IeHNE
34 TeMbl «CooO1iecTBa u 1 26.05
IKOJIOTUYECKUE CHCTEMBI»
OBILIEE KOJIMYECTBO YACOB I1O 34 25
ITPOI'PAMME )
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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Jluct cornacoBaHus k gokymeHTy Ne 174 ot 17.09.2024
WHuumatop cornacosanus: Unbaykosa B.B. dupekTtop
CornacoBaHune nHnyumnposaHo: 17.09.2024 14:58

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Wnenykosa B.B. 17.09.2024 - 14:58
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